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(57) Abstract 

The invention concerns amide derivatives of formula (I) wherein R 3 is (l-6C)alkyl or halogeno; m is 0-3, p is 0-2 and 
q is 0-4; each of R 1 and R 2 is a group such as hydroxy, halogeno, trifluoromethyl and cyano; R 4 is a basic group such as 
amino, (l-6C)aIkylamino, di-[(l-6C)alkyl]amino, di-[(l-6C)alkyl]amino-(l-6C)alkyl, di-[(l-6C)alkyl]amino-(2-6C)alkoxy, heteroaryl, 
heteroaryloxy, heteroaryl-(l-6C)alkoxy, heterocyclyl, heterocyclyloxy and heterocyclyl-(l-6C)alkoxy; and Q 2 is a group such as heteroaryl, 
heteroaryloxy or heteroaryl-(l-6C)alkoxy which is optionally substituted; or pharmaceutically-acceptable salts or in-vivo-cleavable esters 
thereof; processes for their preparation, pharmaceutical compositions containing them and their use in the treatment of diseases or medical 
conditions mediated by cytokines. 
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WO 00/18738 PCT/GB99/03144 
BENZ AMIDE DERIVATIVES AND THEIR USE AS CYTOKINE INHIBITORS 

This invention concerns certain amide derivatives which are useful as inhibitors of 
cytokine mediated disease. The invention also concerns processes for the manufacture of the 
5 amide derivatives of the invention, pharmaceutical compositions containing them and their 
use in therapeutic methods, for example by virtue of inhibition of cytokine mediated disease. 

The amide derivatives disclosed in the present invention are inhibitors of the 
production of cytokines such as Tumour Necrosis Factor (hereinafter TNF), for example 
TNFol and various members of the interleukin (hereinafter IL) family, for example IL-1, IL-6 
10 and IL-8. Accordingly the compounds of the invention will be useful in the treatment of 
diseases or medical conditions in which excessive production of cytokines occurs, for 
example excessive production of TNFa or IL-1. It is known that cytokines are produced by a 
wide variety of cells such as monocytes and macrophages and that they give rise to a variety 
of physiological effects which are believed to be important in disease or medical conditions 
15 such as inflammation and immunoregulation. For example, TNFa and IL-1 have been 
implicated in the cell signalling cascade which is believed to contribute to the pathology of 
disease states such as inflammatory and allergic diseases and cytokine-induced toxicity. It is 
also known that, in certain cellular systems, TNFa production precedes and mediates the 
production of other cytokines such as IL-1. 
20 Abnormal levels of cytokines have also been implicated in, for example, the 

production of physiologically-active eicosanoids such as the prostaglandins and leukotrienes, 
the stimulation of the release of proteolytic enzymes such as collagenase, the activation of the 
immune system, for example by stimulation of T-helper cells, the activation of osteoclast 
activity leading to the resorption of calcium, the stimulation of the release of proteoglycans 
25 from, for example, cartilage, the stimulation of cell proliferation and to angiogenesis. 

Cytokines are also believed to be implicated in the production and development of 
disease states such as inflammatory and allergic diseases, for example inflammation of the 
joints (especially rheumatoid arthritis, osteoarthritis and gout), inflammation of the 
gastrointestinal tract (especially inflammatory bowel disease, ulcerative colitis, Crohn's 
30 disease and gastritis), skin disease (especially psoriasis, eczema and dermatitis) and 
respiratory disease (especially asthma, bronchitis, allergic rhinitis and adult respiratory 
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such as the cytokines, for example TNFa and IL-1 . It is known that p38 kinase 
phosphorylates certain intracellular proteins which are involved in the cascade of enzymatic 
steps which leads to the biosynthesis and excretion of cytokines such as TNFa and IL-1. 
Known inhibitors of p38 kinase have been reviewed by G J Hanson in Expert Opinions on 
5 Therapeutic Patents , 1997, 7, 729-733. p38 kinase is known to exist in isoforms identifie<Tas 
p38a and p38p. 

The compounds disclosed in the present invention are inhibitors of the production of 
cytokines such as TNF, in particular of TNFa, and various interleukins, in particular IL-L 

According to one aspect of the present invention there is provided a compound of the 



wherein R 3 is (l-6C)alkyl or halogeno; 
m is 0, 1, 2 or 3; 

15 R 1 is hydroxy, halogeno, trifluoromethyl, cyano, mercapto, nitro, amino, carboxy, carbamoyl, 
formyl, (l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkoxy, (l-3C)alkylenedioxy, 
(l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)a!kylsulphonyl, (l-6C)alkylamino, 
di-[(l -6C)alkyl]amino, ( 1 -6C)alkoxycarbonyl, N-( 1 -6C)alkylcarbamoyl, 
N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (l-6C)alkanoylamino, 

20 N-(l-6C)alkylsulphamoyl, N,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino, 
N-(l -6C)alkyl-( 1 -6C)alkanesulphonylamino, halogeno-( 1 -6C)alkyl, hydroxy-( 1 -6C)alkyl, 
(l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino- 
(l-6C)alkyl, di-[(l-6C)alkyl]amino-(l-6C)alkyl, carboxy-(l-6C)alkyl, (l-6C)alkoxycarbonyl- 
(1 -6C)alkyl, carbamoyl-( 1 -6C)alkyl, N-(l -6C)alkylcarbamoyl-( 1 -6C)alkyl, 

25 N,N-di-[(l-6C)alkyl]carbamoyl-(l-6C)alkyl, halogeno-(2-6C)alkoxy, hydroxy-(2-6C)alkoxy, 
(l-6C)alkoxy-(2-6C)alkoxy, cyano-(l -6C)alkoxy, carboxy-(l -6C)alkoxy, 



10 Formula I 




I 
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N-heterocyclylsulphamoyl or heterocyclyl-(2-6C)alkanoylamino, and wherein any aryl, 
heteroaryl or heterocyclyl group in a R 1 substituent may optionally bear 1 or 2 substituents 
selected from hydroxy, halogeno, (l-6C)alkyI, (l-6C)alkoxy, carboxy, (l-6C)alkoxycarbonyl, 
N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, amino, 
5 (l-6C)alky lamino, di-[(l-6C)alkyl]amino, halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, ~ 
(l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino- 
(l-6C)alkyl, di-[(1.6C)alkyl]amino-(l-6C)alkyl, aryl and aryl-(l-6C)alkyl; 
p is 0, 1 or 2; 

R 2 is hydroxy, halogeno, trifluoromethyl, cyano, mercapto, nitro, amino, carboxy, 
10 (l-6C)alkoxycarbonyl, (l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkoxy, 
(I-6C)alkylamino or di-[(l-6C)alkyl]amino; 

R 4 is amino, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, amino-(l-6C)alkyl, (l-6C)alkylamino- 
(l-6C)alkyl, di-[(l-6C)alkyl]amino-(l-6C)alkyl, amino-(2-6C)alkoxy, (l-6C)alkylamino- 
(2-6C)alkoxy, di-[(l -6C)alkyl]amino-(2-6C)alkoxy, amino-(2-6C)alkylamino, 

1 5 (1 -6C)alkyIamino-(2-6C)alkylamino, di-[( 1 -6C)alkyl]amino-(2-6C)alkylamino, 

N-( 1 -6C)alky l-amino-(2-6C)alky lamino, N-( 1 -6C)alkyl-( 1 -6C)alky lamino-(2-6C)alkylamino, 
N-(l-6C)alkyl-di-[(l-6C)alkyl]amino-(2-6C)alkylamino, amino-(2-6C)alkanoylamino, 
(l-6C)alkylamino-(2-6C)alkanoylamino or di-[(l-6C)alkyl]amino-(2-6C)alkanoy lamino, 
or R 4 is heteroaryl, heteroaryl-(l-6C)alkyl, heteroaryloxy, heteroaryl-(l-6C)alkoxy, 

20 heteroarylamino, N-(l-6C)alkyl-heteroarylamino, heteroaryl-(l-6C)alkylamino, 
N-(l-6C)alkyl-heteroaryl-(l-6C)alky lamino, heteroarylcarbonylamino, 
heteroarylsulphonylamino, N-heteroarylsulphamoyl, heteroaiyl-(2-6C)alkanoylamino, 
heteroary l-( 1 -6C)alkoxy-( 1 -6C)alkyl, heteroaryl-( 1 -6C)alky lamino-( 1 -6C)alky 1, 
N-(l -6C)alkyl-heteroaryl-(l -6C)alkylamino-(l -6C)alkyl, heterocyclyl, heterocyclyl- 

25 (l-6C)a!kyl, heterocyclyloxy, heterocyclyl-(l-6C)alkoxy, heterocycly lamino, N-(l-6C)alkyl- 
heterocyclylamino, heterocyclyl-( 1 -6C)alky lamino, N-( 1 -6C)alky 1-heterocycly 1- 
(1 -6C)alkylamino, heterocycly lcarbonylamino, heterocycly lsulphony lamino, 
N-heterocyclylsulphamoyl, heterocycly l-(2-6C)alkanoylamino, heterocycly l-( 1 -6C)alkoxy- 
(l-6C)alkyl, heterocycly l-(l-6C)alkylamino-(l-6C)alky I or N-(l-6C)alkyl-heterocyclyl- 

30 (l-6C)alkylamino-(l-6C)alkyl, 

and wherein any of the R 4 substituents defined hereinbefore which comprises a CH 2 group 



BNSDOCID: <WO 0018738A1_I_> 



WO 00/18738 

PCT/GB99/03144 

-6- 

which is attached ,o 2 carhon a,oms or a CH, group which is attached ,„ a carhon a tom may 
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■0 , is 0, 2, 3 or 4; Ld d - [(, - 6C ^«— <>-«)a lk y., ary, and ary^OaMi 

Q ! is hereroar,!, hereroaryioxy, he,eroary,-(,.6C)a, k oxy, he,eroary,an,i„o, 
(l-oCWManuno, he.eroajyicarbony.anuno, heteroaryisuiphonyianrino, 

7 5 " UenG fr0m hal ^no, ttittuorornefcy,, cyano mercapro 
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20 ™ ^ '•^-K'-'^-W (2-oC)a, k anoy,, 
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25ea A a m oy,-(,. 6C)a , kyl , i! . (I . 6C)a|ltylcarbamoy| _ (i _ 6c)aikyi * « «=)a Iky ,, 

6C a, k „xy-(2-6C>a, k oxy, cyano-(,-6C)a, k oxy, carboxy.(,.«c,a, k oxy, 

30 1^ 

to ^ 6C>a,K0Xy ' di "«'- 6C >^^-«C)a, k oxy, ha,„ge„o- 

(^OaUcyWro, hydroxy, 2 . 6 c WMami no, (l- K >fa v < M C>IM-** cyano- 
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( 1 -6C)alky lamino, carboxy-( 1 -6C)alkylamino, ( 1 -6C)alkoxycarbony l-( 1 -6C)alkylamino, 
carbamoyl-(l-6C)alky lamino, N-(l-6C)alkylcarbamoyl-(l -6C)alkylamino, 
N,N-di-[( 1 -6C)alkyl]carbamoy l-( 1 -6C)alkylamino, amino-(2-6C)alkylamino, 
(l-6C)alkylamino-(2-6C)alkylamino. di-[(N6C)alkyl]amino-(2-6C)aIkylamino, 
5 N-(l -6C)alkyl-halogeno-( 1 -6C)alkylamino, N-(l -6C)alkyl-hydroxy-(2-6C)alkylamino, - 
N-( 1 -6C)alkyl-( 1 -6C)alkoxy-(2-6C)alky lamino, N-( 1 -6C)alky l-cyano-( 1 -6C)alky lamino, 
N-( 1 -6C)alkyl-carboxy-( 1 -6C)alkylamino, N-(l -6C)alky l-( 1 -6C)alkoxycarbonyl- 
( 1 -6C)alky lamino, N-( 1 -6C)alky 1-carbamoy l-( 1 -6C)alky lamino, N-( 1 -6C)alky 1- 
N-( 1 -6C)alkylcarbamoyl-( 1 -6C)alky lamino, N-( 1 -6C)alkyI-N,N-di-[( 1 -6C)alkyl]carbamoyl- 

10 (l-6C)alkylamino, N-(l-6C)alkyl-amino-(2-6C)alkylamino, N-(l-6C)alkyl-(l-6C)alkylamino- 
(2-6C)alkylamino, N-(l-6C)alkyl-di-[(l-6C)alkyl]amino-(2-6C)alkylamino, 
halogeno-(2-6C)alkanoy lamino, hydroxy-(2-6C)alkanoy lamino, (1 -6C)alkoxy- 
(2-6C)alkanoylamino, cyano-(2-6C)alkanoylamino, carboxy-(2-6C)alkanoylamino, 
( 1 -6C)alkoxycarbonyl-(2-6C)alkanoy lamino, carbamoy l-(2-6C)alkanoy lamino, 

15 N-( 1 -6C)alkylcarbamoyl-(2-6C)alkanoy lamino, N,N-di- [( 1 -6C)alky l]carbamoy 1- 

(2-6C)alkanoy lamino, amino-(2-6C)alkanoy lamino, (1 -6C)alkylamino-(2-6C)alkanoy lamino, 
di-[(l-6C)alkyl]amino-(2-6C)alkanoylamino, aryl, aryl-(l-6C)alkyl, aryl-(l-6C)alkoxy, 
aryloxy, arylamino, N-(l-6C)aIkyl-arylamino, aryl-(l-6C)alkylamino, N-(l-6C)alkyl-aryl- 
(l-6C)alky lamino, aroylamino, arylsulphonylamino, N-arylsulphamoyl, aryl- 

20 (2-6C)alkanoylamino, heteroaryl, heteroaryl-(l-6C)alkyl, heteroaryloxy, heteroaryl- 

(l-6C)alkoxy, heteroary lamino, N-(l-6C)alkyl-heteroaiy lamino, heteroary l-(l-6C)alky lamino, 
N-(l-6C)alkyl-heteroaryl-(l-6C)alky lamino, heteroary lcarbonylamino, 
heteroarylsulphonylamino, N-heteroarylsulphamoyl, heteroaryI-(2-6C)alkanoylamino, 
heteroary 1-(1 -6C)alkoxy-(l -6C)alkyl, heteroary 1-(1 -6C)alkylamino-( 1 -6C)alkyl, 

25 N-(l-6C)alkyl-heteroaryl-(l-6C)alkylamino-(l-6C)alkyl, heterocyclyl, heterocyclyl- 

(l-6C)alkyl, heterocyclyloxy, heterocyclyl-(l-6C)alkoxy, heterocyclylamino, N-(l-6C)alkyl- 
heterocyclylamino, heterocyclyl-(l-6C)alkylamino, N-(l-6C)alkyl-heterocyclyl- 
(1 -6C)alky lamino, heterocycly lcarbonylamino, heterocyclylsulphony lamino, 
N-heterocyclylsulphamoyl, heterocycly l-(2-6C)alkanoy lamino, heterocycly 1-(1 -6C)alkoxy- 

30 (l-6C)alkyl, heterocyclyl-(l-6C)alkylamino-(l-6C)alkyl and N-(l-6C)alkyl-heterocyclyl- 
(l-6C)alkylamino-(l -6C)alkyl, 
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O-dQaUcoxy, (NdOaikyiamino, di-t(,.6C)al M ]an,in„ aod heteroeyeiy, 
5 and wherein any ary,, hereroary, or hererocyCy, gro up i„ a subs.in.en, on Q ! may op.io.ny 

(Tic 1 T S fr0m hydr ° Xy ' hal ° Se - " ^ 0 -< C «o*y carholy 

2-dOalkanoyi, amino, (,-6C)a,ky,ami„„, di-K.-dCWkyilamino, haiogeao-n -dQaikyi 

-0 O-dC^ammo^dQaJky,, di-Ki-dOaiMJamino-C-aOaiM, aryi and ary H U«y,- 
orapharmaeeudealiy-acceprabiesahor^^,^,,^,^ <Q, " 11,5 ' 1 • 

me F orm~ £t0af " eraSPCC,0f,hePreSenti — 

wherein R> is (l-6C)aikyl or halogeno; 
15 misO, I, 2 or 3; 

R' is hydroxy, halogeno, rrifluoromemyi, cyano, mercapro, rn.ro, amino, earboxy earbamoyl 

. <, - 6C)a,kykU "' h ^ <<-6C)a, k y lsulp hony,, 0 .dQaikyiamino, 
d.-[(l-6C)alkyi]ami„o, (1-dQalkoxyearbonyi, N.(i-6C)alkylcarbamoyl 

20 n r~ )a ;? carbamoy '' (2 " 6c,a,kanoy '' (2 - 6c ^— fl**^ 

fl cLT : ^-P— , haiogeno-0 . 6 c )al ky,, hydrnxy-f.-dc^y,, 

25 " C 1 ' ( '- 6C »^'-^M, earboxy,,.^,, (.-dCaixoxyearbonyi- 
25( I -6C)aIM,c OT bamoyl-( 1 ^c ) a, M , M<I . 6c)a , McarbamoyH1 _ 6 * 

(1 6C)aIkoxy-(2-6C)alkoxy, eyan„.(l-6C)alkoxy, carboxv-0 -dQalkoxy 
(.-6C^ 

30 (1 IcnkT " d '" K ' " 6C)alkyl)carbamo yHI -SC)aIkoxy, amino-(2-dC)alkoxy, 
my^-ec^y, di-fC-dOaikyiJamino^-dOalkoxy, haiogeno- 
(2-dC)a,ky,am in „, hydroxy-p-dQalkyiamino, O-dQalkoxy^-dQaiMamino 
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cyano-( 1 -6C)alky lamino, carboxy-( 1 -6C)alkylamino, ( 1 -6C)alkoxycarbony 1- 
(l-6C)alky lamino, carbamoyl-(l-6C)alky lamino, N-(l-6C)alkylcarbamoyl-(l -6C)alky lamino, 
N ? N-di-[(l-6C)alkyl]carbamoyl-(l-6C)alkylamino, amino-(2-6C)alky lamino, 
( 1 -6C)alkylamino-(2-6C)alkylamino, di-[( 1 -6C)alkyl]amino-(2-6C)alky lamino, 
5 N-( 1 -6C)alky l-ha!ogeno-( 1 -6C)alky lamino, N-( 1 -6C)alkyl-hydroxy-(2-6C)alky lamino, ~ 
N-( 1 -6C)alky l-( 1 -6C)alkoxy-(2-6C)alkylamino, N-( 1 -6C)alkyl-cyano-( 1 -6C)alkylamino, 
N-( 1 -6C)alky l-carboxy-( 1 -6C)alkylamino , N-( 1 -6C)alky l-( 1 -6C)alkoxycarbonyl- 
( 1 -6C)alky lamino, N-( 1 -6C)alky 1-carbamoy l-( 1 -6C)alky lamino, N-( 1 -6C)alky 1- 
N-( 1 -6C)alky Icarbamoy l-( 1 -6C)alkylamino, N-( 1 -6C)alky l-N,N-di-[( 1 -6C)alkyl]carbamoyl- 

10 (l-6C)alky lamino, N-(l-6C)alkyl-amino-(2-6C)alky lamino, N-(l-6C)alkyl-(l-6C)alkylamino- 
(2-6C)alkylamino, N-(l -6C)aIkyl-di-[(l -6C)alkyl]amino.(2-6C)alkylamino, 
halogeno-(2-6C)alkanoy lamino, hydroxy-(2-6C)alkanoy lamino, (1 -6C)alkoxy- 
(2-6C)alkanoylamino, cyano-(2-6C)alkanoylamino, carboxy-(2-6C)alkanoylamino, 
( 1 -6C)alkoxycarbony l-(2-6C)alkanoylamino, carbamoyl-(2-6C)alkanoy lamino, 

15 N-( l-6C)alkylcarbamoyl-(2-6C)alkanoy lamino, N,N-di-[(l-6C)alkyl]carbamoyl- 

(2-6C)alkanoy lamino, amino-(2-6C)alkanoylamino, (1 -6C)alkylamino-(2-6C)alkanoy lamino 

or di-[(l -6C)alkyl]amino-(2-6C)alkanoylamino, 

or R 1 is aryl, aryl-(l-6C)alkyl, aryl-(l-6C)alkoxy, aryloxy, arylamino, 

N-(l-6C)alkyl-aiy lamino, aryl-(l-6C)alkylamino, N-(l-6C)alkyl-aryl-(l-6C)alky lamino, 

20 aroylamino, arylsulphonylamino, N-arylsulphamoyl, aryl-(2-6C)alkanoylamino, heteroaryl, 
heteroaryl-(l-6C)alkyl, heteroaryloxy, heteroaryl-(l-6C)alkoxy, heteroarylamino, 
N-(l -6C)alkyl-heteroarylamino, heteroaryl-(l -6C)alky lamino, N-(l -6C)alkyl-heteroaryl- 
(l-6C)alky lamino, heteroarylcarbonylamino, heteroarylsulphonylamino, 
N-heteroarylsulphamoyl, heteroaryl-(2-6C)alkanoylamino, heterocyclyl, heterocyclyl- 

25 (l-6C)a!kyl, heterocyclyloxy, heterocyclyl-(l-6C)alkoxy, heterocyclylamino, N-(l-6C)alkyl- 
heterocyclylamino, heterocyclyl-(l -6C)alky lamino, N-(l -6C)alkyl-heterocyclyl- 
(1 -6C)alky lamino, heterocyclylcarbonylamino, heterocyclylsulphonylamino, 
N-heterocyclylsulphamoyl or heterocyclyl-(2-6C)alkanoylamino, and wherein any aryl, 
heteroaryl or heterocyclyl group in a R 1 substituent may optionally bear 1 or 2 substituents 

30 selected from hydroxy, halogeno, (l-6C)alkyl, (l-6C)alkoxy, carboxy, (l-6C)alkoxycarbonyl, 
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(l-6C)aJkyJamino and di-[(l-6C)aIkyJ]amino; 
pis 0, 1 or 2; 

5 rzT* h r gen0, * ifluoronK,hyi - cya -°' mereap, °' — * — 

( I -6C)aIkylammo or di-(( 1 -6C)alkyl]amino; 

V is amino, 0 -6C)alkylan,i„o, di-KWQaUcyJJarnino, aminc-O-oQaiky, j^. 

10 " 6 C r d '- [(, - 6C)a,ky ««-^)^oxy, -MMOW^ 
O^y^o-C^M^, dKC-aOaiM^-oCWky^, 

or* ^^.ta^,.^, ^^ y o, 

^riT^ 1 ^'-^^•^H.^y.aio, * 

^ary.s^oay.an.ino, ita^ ^^-oOaUcanoy^ 
^cycy ^^.^c,y K1 ^,he^y d y loxy , het _ yc|y , (1 . 6c) ^ • 

M C-6C)aIkyI-heterocycIyl-(1.6C)alkylaniino, he.erocyCyicarbonytaino 
(2-60^^0, Md wh „ ein My ^ he(en)aiy| ^ 

25 N N T,0 6C T 7' ^ ( '- 6C)a,k ~»^ ^Qa.kyicaroan.oy,, 

!!l C ",t ' ky,JCarbam0y '- ^no, O-oCJaiky.an™, and 

ai-[(J-6C)alkyl]amino; 

qisO, l,2,3or4; and 

QHs h„, „ eKroaryloxy , nc ttro a r y,.( WC > B coxy, he.anaary^, 
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with 1, 2 or 3 substituents selected from hydroxy, halogeno, trifluoromethyl, cyano, mercapto, 
nitro, amino, carboxy, carbamoyl, formyl, (l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, 
(l-6C)alkoxy, (l-3C)alkylenedioxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, 
(l-6C)alkylsulphonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, 
5 N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, 
(2-6C)alkanoyloxy, (l-6C)alkanoy lamino, N-(l-6C)alkylsulphamoyl, 
N,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino, N-(l-6C)alkyl- 
(l-6C)alkanesulphony lamino, halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy- 
(l-6C)alkyl, cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, 
10 di-[(l-6C)alkyl]amino-(l-6C)alkyl, carboxy-(l-6C)alkyl, (l-6C)alkoxycarbonyl-(l-6C)alkyl, 
carbamoyl-( 1 -6C)alkyL N-( 1 -6C)alky IcarbamoyH 1 -6C)alky 1, 

N,N-di-[(l -6C)alkyl]carbamoyl-( 1 -6C)alkyl, halogeno-(2-6C)alkoxy, hydroxy-(2-6C)a!koxy, 
(l-6C)alkoxy-(2-6C)alkoxy, cyano-( 1 -6C)alkoxy, carboxy-( 1 -6C)alkoxy, 
(l-6C)alkoxycarbonyl-(l -6C)alkoxy, carbamoyl-(l -6C)alkoxy, N-(l-6C)alkylcarbamoyl- 

15 (l-6C)alkoxy, N 5 N-di-[(l-6C)alkyl]carbamoyl-(l-6C)alkoxy, amino-(2-6C)alkoxy, 
( 1 -6C)alky lamino-(2-6C)alkoxy , di- [( 1 -6C)alkyl]amino-(2-6C)alkoxy , halogeno- 
(2-6C)alkylamino, hydroxy-(2-6C)alkylamino, (l-6C)alkoxy-(2-6C)alky lamino, cyano- 
( 1 -6C)alky lamino, carboxy-( 1 -6C)alky lamino, ( 1 -6C)alkoxy carbony l-( 1 -6C)alky lamino, 
carbamoyl-(l-6C)alky lamino, N-(l-6C)alkylcarbamoyl-(l-6C)alkylamino, 

20 N,N-di-[(l«6C)alkyl]carbamoyl-(l -6C)alkylamino, amino-(2-6C)aIkylamino, 
(l-6C)alkylamino-(2-6C)alky lamino, di-[(l-6C)alkyl]amino-(2-6C)alky lamino, 
N-( 1 -6C)alkyl-halogeno-( 1 -6C)alky lamino, N-( 1 -6C)alkyl-hydroxy-(2-6C)alky lamino, 
N-( 1 -6C)alky 1 -( 1 -6C)alkoxy-(2-6C)alky lamino, N-( 1 -6C)alky l-cyano-( 1 -6C)alkylamino, 
N-(l -6C)alkyl-carboxy-( 1 -6C)alkyIamino, N-( 1 -6C)aIkyl-( 1 -6C)alkoxycarbonyl- 

25 (l-6C)alky lamino, N-(l-6C)alkyl-carbamoyl-(l-6C)alkylamino, N-(l-6C)alkyl- 

N-( 1 -6C)alkylcarbamoy l-( 1 -6C)alkylamino, N-( 1 -6C)alky l-N,N-di-[( 1 -6C)alkyl]carbamoyl- 
( 1 -6C)alky lamino, N-( 1 -6C)alkyl-amino-(2-6C)alky lamino, N-( 1 -6C)alky l-( 1 -6C)alky lamino- 
(2-6C)aIky lamino, N-(l-6C)alkyl-di-[(l-6C)alkyl]amino-(2-6C)alky lamino, 
halogeno-(2-6C)alkanoy lamino, hydroxy-(2-6C)a!kanoy lamino, ( 1 -6C)alkoxy- 

30 (2-6C)alkanoylamino, cyano-(2-6C)a!kanoylamino, carboxy-(2-6C)alkanoylamino, 
( 1 -6C)alkoxycarbony l-(2-6C)alkanoylamino, carbamoy l-(2-6C)alkanoy lamino, 
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(2-6C)alkanoyJami„o, amino-(2-6C)aJkanoylamino (I fin.* . • 

yijammo C2-6C)aIkanoylamino, aryl, ajyl-O-eQalkyi arvJ (\ fr\ 

r ■ aroy,amin °- — ^s^i. y ^ . 

he,aro^.su 1 pho nyl a mino , M. heteroary , s betetxtaryl^QallcanovW 
he.erocyc,y,annno N ' ! ^ ta ™'«*. -=.-00 yc,y,- (I -6C)a Ik „xy, 

NO ^-^ yayHmy ^ im h ^ 

U , ,Ph0nylamin °- ana heterocycly,. ' 

mm, r„ y,0 " SCWkOXycarb<, ">' 1 .Il-<l-«C)aIkylcarbamoyl 

oraph_ caUy-acce^We^ori^^^^ 

In Otis specification ,be generic rern, "afty," includes bol „ ^ 

ma, the mvenuon tncludea ,„ ita definition any such optically active or „, ■ 

^ * ~ ~s, in pal,, ■ 2 1 7 

of optically act. f^^o i_ F UCUiar iIN ^ - The synthesis 

30 fcnovl in LT^Z b "T " y ^ " ^ *— » - 

example by symheata front optical* active starting naantriaia or by 
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resolution of a racemic form. Similarly, inhibitory properties against TNF may be evaluated 
using the standard laboratory techniques referred to hereinafter. 

Suitable values for the generic radicals referred to above include those set out below. 
A suitable value for R 1 or for a substituent on Q 2 when it is aryl or for the aryl group 
5 within a R 1 substituent or within a substituent on Q 2 is, for example, phenyl or naphthyl, ~ 
preferably phenyl. 

A suitable value for R\ R 4 or Q 2 when it is heteroaryl, for the heteroaryl group within 
a R 1 or R 4 substituent or Q 2 group, for a substituent on Q 2 when it is heteroaryl or for the 
heteroaryl group within a substituent on Q 2 is, for example, an aromatic 5- or 6-membered 
10 monocyclic ring, a 9- or 10-membered bicyclic ring or a 13- or 14-membered tricyclic ring 
each with up to five ring heteroatoms selected from oxygen, nitrogen and sulphur, for 
example furyl, pyrrolyl, thienyl, oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, 
isothiazolyl, oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyl, pyridyl, pyridazinyl, pyrimidinyl, 
pyrazinyl, 1,3,5-triazenyI, benzofuranyl, indolyl, benzothiophenyl, benzoxazolyl, 

15 benzimidazolyl, benzothiazolyl, indazolyl, benzofurazanyl, quinolyl, isoquinolyl, 
quinazolinyl, quinoxalinyl, cinnolinyl, naphthyridinyl, carbazolyl, dibenzofiiranyl, 
dibenzothiophenyl, S,S-dioxodibenzothiophenyl, xanthenyl, dibenzo-l,4-dioxinyl, 
phenoxathiinyl, phenoxazinyl, dibenzothiinyl, phenothiazinyl, thianthrenyl, benzofuropyridyl, 
pyridoindolyl, acridinyl or phenanthridinyl, preferably furyl, thienyl, oxazolyl, isoxazolyl, 

20 imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, 
benzofuranyl, indolyl, benzothiophenyl, benzoxazolyl, benzimidazolyl, benzothiazolyl, 
indazolyl, benzofurazanyl, quinolyl, isoquinolyl, quinazolinyl, quinoxalinyl, naphthyridinyl, 
carbazolyl, dibenzofiiranyl, dibenzothiophenyl or xanthenyl, more preferably furyl, thienyl, 
isoxazolyl, thiazolyl, pyridyl, benzothiophenyl, benzofurazanyl, quinolyl, carbazolyl, 

25 dibenzofuranyl or dibenzothiophenyl. 

A suitable value for R 1 or R 4 or for a substituent on R 4 or Q 2 when it is heterocyclyl or 
for the heterocyclyl group within a R 1 or R 4 substituent or within a substituent on Q 2 is, for 
example, a non-aromatic saturated or partially saturated 5- to 10-membered monocyclic or 
bicyclic ring with up to five heteroatoms selected from oxygen, nitrogen and sulphur, for 

30 example pyrrolinyl, pyrrolidinyl, morpholinyl, piperidinyl, homopiperidinyl, piperazinyl, 
homopiperazinyl, dihydropyridinyl, tetrahydropyridinyl, dihydropyrimidinyl or 
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Suitable values for various R 1 R 2 j^nr p< 

5 >» yl group on . sutaituem on or ^ on « ^ or 

for halogeno: 
forCl-6C)aIkyl: 
for (2-6C)alkenyl: 
for(2-6C)alkynyl: 
10 for(l-6C)alkoxy: 

for (l-6C)alkoxycarbonyl: 



fluoro, chloro, bromo and iodo; 
methyl, ethyl, propyl, isopropyl and tert-butyl; 
vinyl and allyl; 
ethynyl and 2-propynyl; 

methoxy, ethoxy, propoxy, isopropoxy and butoxy- 
methoxycarbonyl, ethoxycarbonyl, propoxycarbony, and 
tert-butoxycarbonyl; 

N-methylcarbamoyl, N-ethylcarbamoyl and 
N-propylcarbamoyl; 

and NJSf-diethylcarbamoyl; 



forN-(l-6C)alkylcarbamoyl: 



20 



for(2-6C)alkanoyl: 
for(l-6C)alkylamino: 
fordi-[(l-6C)alkyl]amino: 

for halogeno-(l -6C)aIkyl: 



forhydroxy-(l-6C)alkyl: 

25 

for (1 -4C)aIkoxy-(l -6C)alkyl: 
forcyano-(l-6C)alkyl: 
30 foramino-(l-6C)alkyl: 



acetyl and propionyl; 

methylamino, ethylamino and propylamino; 
dimethylamino, diethylamino and N-ethyl- 
N-methylamino; 

fluoromethyl, chloromethyl, bromomethyl, 
difluoromethyl, dichloromethyl, dibromoniethyl, 

2- fluoroethyl, 2-chloroethyl and 2-bromoethyl; ' 
hydroxymethyl, 2-hydroxyethyl, 1-hydroxyethyl and 

3- hydroxypropyl; 

methoxymethyl, ethoxymethyl, 1 -methoxyethyl, 

2- methoxyethyl, 2-ethoxyethyl and 3-methoxypropyl- 
cyanomethyl, 2-cyanoethyl, 1 -cyanoethyl and 

3- cyanopropyl; 

aminomethyl, 2-aminoethyl, l-aminoethyl and 
3-aminopropyl; 
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for (l-6C)alkylamino-(l-6C)alkyl: 



for di-[(l-6C)alkyl]amino- 
5 (l-6C)alkyl: 



Suitable values for R 1 , R 4 or 
include :- 
10 foraiyl-(l-6C)alkyl: 

for aryl-(l -6C)alkoxy: 
for aryloxy: 
for arylamino: 
15 forN-(l-6C)alkyl-arylamino: 
for aryI-(l-6C)alkylamino: 

forN-(l-6C)alkyl-aryl- 
(l-6C)a!kylamino: 
20 for aroylamino: 
ary lsulphony lamino : 
for N-arylsulphamoyl: 
for aryl-(2-6C)alkanoylamino: 
for heteroaryl-(l-6C)alkyl: 

25 

for heteroaryl-(l -6C)alkoxy: 

for N-(l -6C)alkyl-heteroary lamino: 

for heteroaryl-(l-6C)alky lamino: 

30 for N-( 1 -6C)alkyl-heteroary 1- 



-15- 

methylaminomethyl, ethylaminomethyl, 
1 -methylaminoethy 1 ? 2-methylaminoethyl, 

2- ethylaminoethyl and 3-methylaminopropyl; 

dimethylaminomethyl. diethylaminomethyl, 
1-dimethylaminoethyl, 2-dimethylaminoethyl and 
3 -dimethy laminopropy 1 . 
Q 2 and suitable values for a substituent on R 1 , R 4 or Q 2 

benzyl, 2-phenylethyl, 2-phenylpropyl and 

3- phenylpropyl; 

benzyloxy and 2-phenylethoxy; 
phenoxy and 2-naphthyloxy; 
anilino; 

N-methylanilino and N-ethylanilino; 

benzylamino, 2-phenethylamino, 2-phenylpropylamino 

and 3 -phenylpropy lamino; 

N-benzyl-N-methylamino; 
benzamido and 2-naphthoy lamino; 
benzenesulphonylamido; 
N-phenylsulphamoyl; 

phenylacetamido and 3-phenylpropionamido; 
heteroarylmethyl, 2-heteroarylethyl, 2-heteroarylpropyl 
and 3-heteroarylpropyl; 
heteroarylmethoxy and 2-heteroarylethoxy; 
N-methylheteroarylamino; 

heteroarylmethylamino, 2-heteroarylethylamino and 
3 -heteroarylpropy lamino; 
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10 



(l-6C)alkylamino: M . ... 

N-methylheteroaiylmethylamino 

andN-methyl-2-heteroaiyiethylamino- 
for b^M*^, he,e roary , aceIamido Md 3. he ,e r0 a ryIp ' ropionamido . 
forheteroaiyl-(l-6C)alkoxy- nanuao, 
5 d-6C)alkyl: . . , 

heteroaiylmethoxymethyl^-heteroarylethoxymethyr 
and 3-heteroarylpropoxymethyl- 

for heteroary]-( 1 -6C)alkylamino- 

(1 6C)alkyl. heteroarylmethylaminomethyl, 

2- heteroaryJethylaminomethyl and 

3- heteroarylpropylaminomethyl; 



for N-(l -6C)alkyI-heteroaryl- 
( 1 -6C)alkylamino-( 1 -6C)alkyl : 



1 5 for heterocyclyl-(l -6C)alkyl: 

for heterocycIyl-(l-6C)aJkoxy: 
forN-(l-6C)aJkyl- 
heterocyclylamino: 
20 forheterocyclyl-(l-6C)alkyl 



N-heteroarylmethyLN-methylaminomethyJ, 
N-(2-heteroarylethyl)-N- met hylaminomethyland 
N-(3-heteroaryIpropyl)-N-methylaminomethyl; 
heterocyclylmethyl, 2-heterocyclylethyl, 
2-heterocyclylpropyJ and 3-heterocyclyJpropyl; 
heterocyclylmethoxy and 2-heterocyclylethoxy; 



for N-(l -6C)alkyl-heterocyclyl 
(l-6C)alkylamino: 

25 for heterocycly]- 
(2-6C)alkanoylamino: 
for heterocyclyl-(l -6C)alkoxy- 
(l-6C)alkyl: 



N-methylheterocyclylamino; 
amino: heterocyclylmethylamino, 2-heterocyclyIethylamino and 
3-heterocyclylpropyIamino; 



mo 



N-methylheterocyclylmethylamir 
andN-methyl-2-heterocycJylethylamino; 



30 



for heterocyclyl-(l -6C)alkyl 



heterocyclylacetamido and 3-heterocyclylpropionamido; 

heterocyclylmethoxymethyl, 

2- heterocyclylethoxymethyl and 

3- heterocyclylpropoxymethyl; 



amino- 
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(l-6C)alkyl: 



for N-(l -6C)alkyl-heterocyclyl- 
5 (l-6C)alkylamino-(l-6C)alkyl: 



for (l-3C)alkylenedioxy: 
10 for(l-6C)alkylthio: 

for ( 1 -6C)alkylsulphiny 1 : 

for (l-6C)alkylsulphonyl: 

for (2-6C)alkanoyloxy: 

for (l-6C)alkanoylamino: 
1 5 for N-( 1 -6C)alkylsulphamoyI: 

for N,N-di-[( 1 -6C)alkyl]sulphamoyl 

for (l-6C)alkanesulphonylamino: 

for N-(l-6C)alkyl- 

(l-6C)alkanesulphonyIamino: 

20 

for halogeno-(l-6C)alkyl: 



for hydroxy-(l-6C)alkyl: 

25 

for (l-4C)alkoxy-(l-6C)alkyl: 



for cyano-(l -6C)alkyl : 



30 foramino-(l-6C)alkyl: 



heterocyclylmethylaminomethyl, 

2- heterocyclylethylaminomethyl and 

3- heterocyclylethylaminomethyl; 

N-heterocyclylmethyl- ~ 
N-methylaminomethyl, N-(2-heterocyclylethyl)- 
N-methylaminomethyl and N-(3-heterocyclylpropyl)- 
N-methy laminomethy 1 ; 

methylenedioxy, ethylenedioxy and propylenedioxy; 
methylthio. ethylthio and propylthio; 
methyisulphinyh ethylsulphinyl and propylsulphinyl; 
methylsulphonyl, ethylsulphonyl and propylsulphonyl; 
acetoxy and propionyloxy: 
formamido, acetamido and propionamido; 
N-methylsulphamoyl and N-ethylsuIphamoyl; 
N } N-dimethylsulphamoyl; 

methanesulphonylamino and ethanesulphonylamino; 

N-methylmethanesulphonylamino 
and N-methylethanesulphonylamino; 
fluoromethyl, chloromethyl, bromomethyl, 
difluoromethyl, dichloromethyl, dibromomethyl, 
2-fluoroethyl, 2-chloroethyl and 2-bromoethyI; 
hydroxymethyl, 2-hydroxyethyl, 1 -hydroxyethy 1 
and 3 -hydroxy propyl; 

methoxy methyl, ethoxymethyl, 1-methoxyethyl, 

2- methoxyethyl, 2-ethoxyethyl and 3-methoxypropyl; 
cyanomethyl, 2-cyanoethyl, 1-cyanoethyl and 

3- cyanopropyl; 

aminomethyl, 2-aminoethyl, 1 -aminoethy 1 and 
3-aminopropyl; 
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for (l-6C)alkylamino-(l-6C)aIkyl: rnethylaminomethyl, ethylaminomethyl, 

1 -methylaminoethyl, 2-methylaminoethyl, 
2-ethyiaminoethyI and 3-methylaminopropyI; 



fordi-[(l-6C)alkyI]amino 
5 (l-6C)a!kyl: 



for carboxy-( 1 -6C)alkyl: 

1 0 for ( 1 -6C)alkoxycarbonyl- 
(l-6C)aikyl: 



15 



for carbamoyl-(l-6C)aIkyl: 

for N-(l -6C)alkylcarbamoyl- 
(l-6C)alkyl: 



20 



dimethylaminomethyl, diethylaminomethyl, 
1-dimethylaminoethyl, 2-dimethylaminoethyl and 
3-dimethylaminopropyl; 

carboxymethyl, 1 -carboxyethyl, 2-carboxyethyl, 
3-carboxypropyJ and 4-carboxybutyl; 

methoxycarbonylmethyl, ethoxycarbonylmethyl, 
tert-butoxycarbonylmethyl, 1 -methoxycarbonylethyl, 
1 -ethoxycarbonylethyl, 2-methoxycarbonylethyl, 

2-ethoxycarbonylethyl, 3-methoxycarbonylpropyl and 

3 -ethoxycarbonylpropyl ; 

carbamoylmethyl, 1-carbamoylethyl, 2-carbamoylethyl 
and 3-carbamoylpropyl; 

N-methylcarbamoylmethyl, 

N-ethylcarbamoylmethyl,N-propyJcarbamoylmethyl, 
1 -(N-methylcarbamoyl)ethyl, 

1 -(N-ethylcarbamoyl)ethyl, 

2-(N-methyIcarbarnoyl)ethyl, 2-(N-ethylcarbamoyl)ethyl 
and 3-(N-methylcarbamoyl)propyI; 



25 for^N-di-fd-eOalkyljcarbamoyl 

(1 6C)alkyl. N,N-dimethylcarbamoylmethyl, 

N-ethyl-N-methylcarbamoylmethyl, 
N.N-diethylcarbamoylmethyl, 
1 -(N,N-dimethylcarbamoyl)ethyl, 
1 -(N,N-diethylcarbamoyl)ethyl, 
2-(N 3 N-dimethylcarbamoyl)ethyl , 



30 
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for halogeno-(2-6C)alkoxy: 
5 for hydroxy-(2-6C)alkoxy: 



for (l-6C)alkoxy-(2-6C)alkoxy: 

1 0 for cyano-( 1 -6C)alkoxy : 
for carboxy-(l-6C)alkoxy: 

for (l-6C)alkoxycarbonyl- 
(l-6C)alkoxy: 

15 

for carbamoyl-(l-6C)alkoxy: 
for N-(l -6C)alkylcarbamoyl- 
(l-6C)alkoxy: 

20 

for N,N-di-[(l -6C)alkyl]carbamoyl- 
(l-6C)alkoxy: 



25 



for amino-(2-6C)alkoxy: 



for(l-6C)alkylamino-(2-6C)alkoxy: 



30 



2- (N 5 N-diethylcarbamoyl)ethyl, 

3- (N ? N-dimethylcarbamoyl)propyl and 

4- (N,N-dimethylcarbamoyl)butyl; 
2-chloroethoxy, 2-bromoethoxy and 3-chloropropoxy; 
2-hydroxyethoxy, 3-hydroxypropoxy, 2-hydroxy- ~ 

1- methylethoxy, 2-hydroxy-2-propoxy and 
4-hy droxy butoxy ; 

2- methoxyethoxy, 2-ethoxyethoxy, 3-methoxypropoxy, 
2-methoxy- 1-methylethoxy and 4-ethoxybutoxy; 
cyanomethoxy, 2-cyanoethoxy and 3-cyanopropoxy; 
carboxymethoxy, 1 -carboxyethoxy, 2-carboxyethoxy 
and 3-carboxypropoxy; 

methoxycarbonylmethoxy, ethoxycarbonylmethoxy, 
tert-butoxycarbonylmethoxy, 2-methoxycarbonylethoxy 
and 3-ethoxycarbonylpropoxy; 
carbamoylmethoxy and 2-carbamoylethoxy; 

N-methylcarbamoylmethoxy, 

2- (N-ethylcarbamoyl)ethoxy and 

3- (N-methylcarbamoyl)propoxy; 

N,N-dimethylcarbamoylmethoxy, 
2-(N,N-dimethylcarbamoyl)ethoxy and 
3 -(N,N-diethy 1 carbamoy 1 )propoxy ; 

2- aminoethoxy ,. 2-amino- 1 -methylethoxy, 

3- aminopropoxy, 2-amino-2-methylpropoxy and 

4- aminobutoxy; 
2-methylaminoethoxy, 
2-methylamino- 1-methylethoxy and 
3 -ethy laminopropoxy ; 
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10 



for halogeno-(2-6C)alkylamino: 



for hydroxy-(2-6C)alky!amino: 



15 



2-dimethylaminoethoxy, 2-diethylaminoethoxy, 
2-dimethylaminopropoxy, 2-dimethylamino- 
2-methylethoxy, 3-dimethylaminopropoxy and 
4-dimethylaminobutoxy; 
2-fluoroethylamino, 2-chloroethylamino, 

2- bromoethylamino, 3-fluoropropylamino and 

3- chloropropylamino; 

2-hydroxyethylamino, 3-hydroxypropylamino, 

2- hydroxy-2-methylpropylamino and 

4- hydroxybutylamino; 

3- methoxypropylamino and 3-ethoxypropylamino; 
cyanomethylamino, 2-cyanoethylamino and 
3-cyanopropylamino; 

carboxymethylamino, 1 -carboxyethylamino, 
2-carboxyethylamino and 3-carboxypropylamino; 



for cyano-(l -6C)alkylamino: 
for carboxy-(l -6C)alkylamino: 



for (l-6C)alkoxycarbonyl 
(l-6C)alkylamino: 



20 



for carbamoyl-(l-6C)alkylamino: 
for N-(l -6C)alkylcarbamoyl- 
(l-6C)alkylamino: 



25 



for N,N-di-[(l -6C)alkyl]carbamoyJ. 
(l-6C)alkylamino: 



30 



methoxycarbonylmethylamino, 
2-(ethoxycarbonyl)ethylamino and 
3 -(tert-butoxycarbonyl)propylamino; 
carbamoylmethylamino and 2-carbamoylethylaraino; 

N-methylcarbamoylmethylamino, 
N-ethylcarbamoylmethylamino and 
2-(N-methylcarbamoyl)ethyIamino; 

N,N-dimethylcarbamoylmethylamino, 
N,N.diethylcarbamoylmethylamino and 
2-(N 5 N-dimethylcarbamoyl)ethylamino; 
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for amino-(2-6C)alkylamino: 

for (l-6C)alkylamino- 
5 (2-6C)alky lamino: 



10 fordi-[(l-6C)alkyl]amino- 
(2-6C)alky lamino : 



15 



for N-(l -6C)alkyl-halogeno- 
(2-6C)alky lamino : 

20 

for N-( 1 -6C)alky 1-hy droxy- 
(2-6C)alkylamino: 

25 

for N-(l -6C)alkyl-(l -6C)alkoxy 
(2-6C)alky lamino : 

30 forN-(l-6C)alkyl-cyano- 
(l-6C)alkylamino: 
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2-aminoethy lamino, 3 -aminopropy lamino, 
2-amino-2-methylpropylamino and 
4-aminobuty lamino ; 

2-methylaminoethylamino, 

2- ethylaminoethylamino, 2-propylaminoethylamino, 

3- methylaminopropylamino, 3 -ethylaminopropy lamino, 
2-methylamino-2-methylpropylamino and 

4- methylaminobutylamino; 

2-dimethylaminoethylamino, 
2-(N-ethyI-N-methylamino)ethylamino, 

2- diethylaminoethylamino, 2-dipropylaminoethylamino, 

3- dimethylaminopropylamino, 

3- diethylaminopropylamino, 
2-dimethylamino-2-methylpropylamino and 

4- dimethylaminobuty lamino; 

N-(2-chloroethyl)-N-methylamino, 
N-(2-bromoethyl)-N-methylamino and 
N-(2-bromoethyl)-N-ethylamino; 

N-(2-hydroxyethyl)-N-methylamino, 
N-(3-hydroxypropyI)-N-methylamino and 
N-ethyl-N-(2-hydroxyethyl)amino; 

N-methyl-N-(2-methoxyethyl)amino, 
N-methyl-N-(3-methoxypropyl)amino and 
N-ethyl-N-(2-methoxyethyl)amino; 

N-(cyanomethyl)-N-methylamino; 
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for N-(l-6C)aJkyl-carboxy- 

(l-6C)alky,amino: N-carboxymethyJ-N-methylamino and 

N-(2-carboxyethyI).N- m ethylamino- 
for N-(] -6C)alkyl-(l -6C)aIkoxycarbonyl- 

5 (l-6C)alkylamino- -m *l 

N-methoxycarbonylmethyl-N-methylamino, 

N-(2-ethoxycarbonyiethyl)-N-ethylaminoand 

^< 2 -^- butox ycarbonyJethyI)-N-methylamino; 

for N-( 1 -6C)aIkyl-carbamoyI- 

IQ (1 - 6C)a,kylamino: N-carbamoylmethyl-N-methylanHno and 

N-(2-carbamoylethyl).N-methylamino- 
forN-(l-6C)alkyl-N-(i-6 C )aIkylcarbamoyl- 

(l-6C)alkylamino: m r\i i i 

N-(N-methylcarbamoylmethyl)-N-methylamino, 

N-(N-ethylcarbamoylmethyl)-N- me thylamino 

1 s fn w /i <~ „ MdH - [2 -^- meA y lc ^ b ^oyl)ethyl]-N. me thylamino- 
15 forN-(l-6C)aIkyl-N,N-di-[(l-6C)alkyl]carbamoyl- 

(l-6C)alkylamino: m/xtm^- ■ • 

N-QsLN-dimethylcarbamoylmethyl)- N-methylamino and 

forN-d^Oalkyl-a.ino- ™<****^^ 

2o (2 - 6C)aIk y lamin - N-(2-anunoethyl)-N- m eth y larnino 5 

^"( 3 - amin °P r opyI)-N-methylamino and 

N-(4-aminobutyl)-N- m ethylamino; 
for N-(l -6C)alkyl-(] -6C)aIkylamino- 

(2-6C)alkylamino: xr /o iL , 

N-(2-methylaminoethyl)-N-methylamino, 

25 ^-( 2 - meth y J aniinoethyl)-N-methylamino, 

N-(3- m ethy]aminopropyl)-N- m ethylamino, 

N-(3-ethyIaminopropyl)-N-ethylamino 

^^-^thylaminobutyO-N-methylamino; 
for N-0-6C)alkyl-di-[(] -6C)alkyl)amino- 

(2-6C)alkylamino: m n a- ... . • 

30 ^-( 2 - dimet hylammoethyI)-N-niethylaniino, 

N-(2-diethylaminoethyl)-N-methylamino, 
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N-(3 -dimethy laminopropy l)-N-methy lamino and 
N-(4-dimethylaminobutyI)-N-methylamino; 

for halogeno-(2-6C)alkanoylamino: 2-chloroacetamido and 3-chloropropionamido; 

for hydroxy-(2-6C)alkanoy lamino: 2-hydroxyacetamido and 3-hydroxypropionamido; 
5 for(l-6C)alkoxy- 

(2-6C)alkanoylamino: 2-methoxyacetamido and 

3-methoxypropionamido; 

for cyano-(2-6C)alkanoylamino: 2-cyanoacetamido and 3-cyanopropionamido; 

for carboxy-(2-6C)alkanoy lamino: 2-carboxyacetamido and 3-carboxypropionamido; 
10 for ( 1 -6C)alkoxycarbony 1- 

(2-6C)alkanoy lamino: 2-methoxycarbonylacetamido, 

2- (tert-butoxycarbonyl)acetamido and 

3- methoxycarbonylpropionamido; 
for carbamoyl-(2-6C)alkanoy lamino: 2-carbamoylacetamido, 

1 5 3-carbamoy lpropionamido and 4-carbamoyIbutyramido; 

for N-(l-6C)alkylcarbamoyl- 

(2-6C)alkanoylamino: 2-(N-methylcarbamoyl)acetamido and 

3-(N-ethylcarbamoyl)propionamido; 

for N,N-di-[( 1 -6C)alky l]carbamoy 1- 
20 (2-6C)alkanoy lamino: 2-(N 5 N-dimethylcarbamoyl)acetamido, 



for amino-(2-6C)alkanoy lamino: 



2- (N,N-diethylcarbamoyl)acetamido and 

3- (N,N-dimethylcarbamoyl)propionamido; 

2- aminoacetamido, 2-aminopropionamido and 

3- aminopropionamido; 



25 for (l-6C)alkylamino- 
(2-6C)alkanoy lamino : 



2-methylaminoacetamido, 

2-ethylaminoacetamido, 2-methylaminopropionamido 
and 3-methylaminopropionamido; 



for di-[(l-6C)alkyl]amino- 
30 (2-6C)alkanoy lamino: 



2-dimethylaminoacetamido, 
2-diethylaminoacetamido, 
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2-dimethyIaminopropionamido and 
3 -dimethy laminopropionamido 

CH When :. a ! dCfined ****** ° f — «— °" * or Q> which comprises a 
CH, g^up whlc h „ anached t0 2 carbo „ a , oms „ a group wwch . anacfced 

5 — ma y op„o„a, ly bear on each said C „, „ CH, group a socmen, seiecred from h ydl J y 
-no, ( ,-oC>a,xox y , (I . 6 c^ ytamino , di . £0 - 6C)aIky IJamino rad Wocyc|yl 
suhamuems so formed include, for example, su b sd.u.ed h^ jHl ^ 

am,no-(2-6C)aIkox y groups such as 3-ami„o-2-h y drox y pro P ox y , subsdnned 

•-*» -* - 2-hydrox y -3-me thyl ar„ 1 „ opropoxy 
subs,, tuted di- [0 . 6 c,a, KylJ a mino . (2 .ac,a,xox y groups such as 3-dimed,,, alo- 

-morpholinoprop^uo, substituttd ^.^^ groups ^ ^ 
2-h y drox y p r o pylami „ 0 , substituted (.^^^^ groups ^ m 

Sroup, s h as 3-d im e,h yl a min o-2-h y drox y pro Py ,a min o, 3-^3^^^ 
*-mem yl ammo ]P ro PyI amino and 3-rN<3-di m e, byl a m ino pr o PyI) -N- m c,h y ,a mto o ] . 
2-h y drox ypropyl ami„o and subsdnned (l-6C)a,K y ,a m i„o.( I .6C)a,K y , groups such as 
2-d m «h ytan ,i M «h y lami n omethyl. 3^i m eft y Ia™«>p™ wta ni n<MI1 eA y l 

l^y^^a-^^^^^.^^^ 

2-p.pcraain-, - yl ed, ylaminomethyI md 3-morpholinopro Py laminome.h yl 

ASU ' able P h *»--«-"y-accc P «a bl e S a l «ofacompou„dof«heFo™uia,i s for 
exam P e, an acid-addnion sah of a compound of dae Formuia , which is sufficient hasic for 
x^ ple an acid-addidon sai, wiih an inorganic or organic acid such as h y droch Jc 
h.drohromic, su, P huric, irifluoroaceric, citric or maieic acid; or, for exam P ,e a sai, of a 

^h as mediae, dime^annne, famine, pipeline, morpholi „ e , 
tns-(2-hydroxyethyl)amine. 
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Various forms of prodrugs are known in the art. For examples of such prodrug 
derivatives, see: 

a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods in 
Enzymology , Vol. 42, p. 309-396, edited by K. Widder, et al. (Academic Press, 1985); 
5 b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and ~ 

H. Bundgaard, Chapter 5 "Design and Application of Prodrugs", by H. Bundgaard p. 113-191 
(1991); 

c) H. Bundgaard, Advanced Drug Delivery Reviews , 8, 1-38 (1992); 

d) H. Bundgaard, et aL, Journal of Pharmaceutical Sciences . 77, 285 (1988); and 
10 e) N. Kakeya, et aL, Chem. Pharm. Bull. . 32, 692 (1984). 

Examples of such pro-drugs may be used to form in-vivo -cleavable esters of a 
compound of the Formula L An in-vivo -cleavable ester of a compound of the Formula I 
containing a carboxy group is, for example, a pharmaceutically-acceptable ester which is 
cleaved in the human or animal body to produce the parent acid. Suitable pharmaceutically- 
15 acceptable esters for carboxy include (l-6C)alkoxymethyl esters, for example 

methoxy methyl; (l-6C)alkanoyloxymethyl esters, for example pivaloyloxymethyl; phthalidyl 
esters; (3-8C)cycloalkoxycarbonyloxy(l-6C)alkyl esters, for example 
1-cyclohexylcarbonyloxyethyl; l,3-dioxolan-2-ylmethyl esters, for example 5-methyl- 

I, 3-dioxolan-2-ylmethyl; and (l-6C)alkoxycarbonyloxyethyl esters, for example 

20 1-methoxycarbonyloxyethyl; and may be formed at any carboxy group in the compounds of 
this invention. 

Particular novel compounds of the invention include, for example, amide derivatives 
of the Formula I, or pharmaceutically-acceptable salts thereof, wherein:- 

(a) R 3 is (l-6C)alkyl such as methyl, ethyl, propyl and isopropyl, preferably methyl and 
25 ethyl, more preferably methyl; and R\ R\ R\ Q 2 , m, p and q have any of the meanings 

defined hereinbefore or in this section relating to particular novel compounds of the invention; 

(b) R 3 is halogeno such as fluoro, bromo and chloro, preferably chloro and bromo, more 
preferably chloro; and R 1 , R 2 , R\ Q 2 , m, p and q have any of the meanings defined 
hereinbefore or in this section relating to particular novel compounds of the invention; 

30 (c) Q 2 is a heteroaromatic 5- or 6-membered monocyclic ring or a 9- or 10-membered 
bicyclic ring with up to five ring heteroatoms selected from oxygen, nitrogen and sulphur 
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which bean , . basic substimen, selected from t he substtoenK for qi defined 

R > R , R , R , m, p and q have any of «h= meamngs deflned hereinbefore „ r ^ 

relating to particular novel compounds of the invention; 

(d) Q' is a heteroarotnatic 3- or d-membered monocyclic nng or . 9 . „ 

btcychc nn g wuh up ,o five ri„ g _ms selected fiom oxy g e„, „ toog e„ and sulphur- 

whtch bears a basic substituen, selected from amino, (1 -dQalkylamino, 

d.-[(l-6C)alkyl]amino, amino-(l-dC)aIkyl, (I-6C)aikylamino-(l-6C)alky! 

- (I-6C, ,ky,,ammo.(2-6C,a,koxy, ami„o.(2-6C)a,ky,ami„o, (l-dC)a,ky,ami„o- 
2 6C a ky lam.no. di-Ki-dOaMJamino^-dOaikyiamino, H-O-tC^y,^ 

dO I Z ^^-W^^-^oyiamino, heteroaryi, he,e roa ry,- 

0-6C)alkyI, heteroaryl-(1.6C)alkoxy, heteroeyciy., he,erocye, yl - (I .6C,alkyl and 
he^eyCyH, -dCaikoxy, and wherein any hetenoary, or heterocyCy, group in . ^ 

(2-«C alkanoy,, amino, O-dOaUy.amino and di-K.-dOalkylJamino; and R 1 R . 

novel compounds of the invention; 
20 (.) Q' is a heteroaromatie 5- or 6-membered monocyclic ring or a 9- or ,0-membered 
b. yc he „„ g wt* „ p ,o r, ve ri„ g hetereatoms selected from oxy g en, „ it r„ g e„ a.d sulphur 
whtch opttonaUy bears 1, 2 or 3 snbshW selected from hydroxy, halo g eno 
tnfluoromethyl, eyano, nitro, amino, carboxy, (I-dC)alkyl, (1-dQalkoxy 

25 a dO?' en rr y - °- 6C)a,Mamin0 - (.-dOalkoxycarbonyl, 

'dC l!T° ha,0gen °- ( '- 6C ^'' 0-^.koxy- 0 .dC,a,kyl, amino-,, -6C)alky, 
l-dC)alky.am,no-(,-6C)a,ky^^^^ 

hydroxy-(2-dC)a,koxy, (,-dC)a,koxy. ( 2-dC)a.koxy, cyano-„-dC>,k„xy 
ca*oxy 0 -dOalkoxy, C,-dC)a,koxycarb„„yH,.oC>a,koxy, am,„o-(2-dC,alkoxy, 
(.-dC)alkylamino-(2.dC)a,koxy, di-f(,-6C)alkyl]amino-(2.6C)alkoxy, pyriuy. i raidazolv , 
30 pyridyl-(,-6C)alkyI, imidazolyl-fl-dQalkyl pyridyl n 6 ct a , t -f 

.... , ' 1 ' y '•PynaW -(l-dC)alkoxy, tmida2olyl-(l-6C)alkoxv 

pyrroltdmyl, pipendinyl, morpholinyl, p ip era2i „ vl , 4-(,-6C)a,ky,piperazi„y,, 
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4-(2-6C)alkanoylpiperazinyl, pyrrolidinyl-(l-6C)alkyl, piperidinyl-(l-6C)alkyl, morpholinyl- 
( 1 -6C)alky 1 , piperaziny l-( 1 -6C)alkyl, 4-( 1 -6C)aIkylpiperaziny l-( 1 -6C)alky 1, 
4-(2-6C)alkanoylpiperazinyl-(l -6C)alkyl, pyrrolidinyloxy, piperidinyloxy, 
1 -( 1 -6C)alkylpiperidinyloxy , pyrrolidiny l-(2-6C)alkoxy, piperidiny l-(2-6C)alkoxy, 
5 morpholinyl-(2-6C)alkoxy, piperaziny l-(2-6C)alkoxy, 4-(l-6C)alkylpiperazinyI-(2-6C)alkoxy 
and 4-(2-6C)alkanoyIpiperazinyl-(2-6C)alkoxy; and R 1 , R 2 , R 3 , R\ m ; p and q have any of the 
meanings defined hereinbefore or in this section relating to particular novel compounds of the 
invention; 

(f) Q 2 is furyl, thienyl, oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, 
10 pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, benzofiiranyl, indolyl, benzothiophenyl, 

benzoxazolyl, benzimidazolyl, benzothiazolyl, indazolyl, benzofurazanyl, quinolyl, 
isoquinolyl, quinazolinyl, quinoxalinyl or naphthyridinyl which optionally bears 1 or 2 
substituents selected from those defined in paragraph (c), (d) or (e) hereinbefore; and R 1 , R 2 , 
R\ R\ m, p and q have any of the meanings defined hereinbefore or in this section relating to 
15 particular novel compounds of the invention; 

(g) Q 2 is 2- or 3-furyl, 2- or 3-thienyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl 5 
2-, 4- or 5-imidazolyl, 3- or 4-pyrazolyl, 2-, 4- or 5-thiazolyl 5 3-, 4- or 5-isothiazolyl, 
2-, 3- or 4-pyridyl, 3- or 4-pyridazinyl, 2-, 4- or 5 -pyrimidinyl, 2-pyrazinyl 5 

2- , 3-, 5- or 6-benzofuranyI, 2-, 3-, 5- or 6-indolyl, 2-, 3-, 5- or 6-benzothiophenyl, 
20 2-, 5- or 6-benzoxazolyl, 2-, 5- or 6-benzimidazolyl, 2-, 5- or 6-benzothiazolyl, 

3- , 5- or 6-indazolyl, 5-benzofurazanyl, 2-, 3-, 6- or 7-quinolyl, 3- ? 6- or 7-isoquinolyl, 
2-, 6- or 7-quinazolinyl, 2-, 6- or 7-quinoxalinyl, or l,8-naphthyridin-2-yl or 
l,8-naphthyridin-3-yl which optionally bears 1 or 2 substituents selected from those defined 
in paragraph (c), (d) or (e) hereinbefore; and R 1 , R\ R 3 , R\ m, p and q have any of the 

25 meanings defined hereinbefore or in this section relating to particular novel compounds of the 
invention; 

(h) Q 2 is a heteroaromatic 5- or 6-membered monocyclic ring, a 9- or 10-membered 
bicyclic ring or a 13- or 14-membered tricyclic ring each with up to five ring heteroatoms 
selected from oxygen, nitrogen and sulphur which optionally bears 1 , 2 or 3 substituents 

30 selected from hydroxy, halogeno, trifluoromethyl, cyano, nitro, amino, carboxy, (l-6C)alkyl, 
(l-6C)alkoxy, (l-3C)alkylenedioxy, (l-6C)alkylamino, di-[(l-6C)alkyl]amino and 



BNSDOCID: <WO 0018738A1_I_> 



WO 00/18738 

PCT/GB99/03144 

-28- 

(l-eQataycarbonyl; Md R' f R 1 , R 3 , R<, m , „ ^ , have my of 
herembefore or i„ .his section reladng t0 panicular novel compound of the invenUon . 
0 Q ,s a he.eroaroma.ic !3- or IWrnbered tricyciic ring each with op to five ring 
hccroaroros selected from oxygen, nirrogen and sulphur which op,iona,ly bear, , 2 or 3 

a 6oTt SeleCKd fr ° m hydr ° Xy ' hai08en °' ' rifl — • <*-. ni-, carboy 
and (TOoxycarbony,; and R', R 3 , R 3 , R-, m , p and q have my of the 
herembefore or in ,his secuon relating ,o particular novel compounds of the invention- 
0) Q '^■.*-yl,oxa Z oly,, i soxa Z oly,^ 
■0 pyrtdyl, pyr.daziny,, ^ pyra21nyi , ^ „ 3 

benzoxazoiyl, benzimmazo.yl, benaxhiazolyl, i„ da2 o,yl. benzoflrrazanyl, q uino ly , ' 
tsoqumolyl, quinazolmyl, qU moxalinyl, naphthyricliny,, carbazolyl, dibenzofbranyl 
dtbenzomiopheny, or xantheny, which optionally bear, I or 2 subsets selected from those 

—re; and R', R>, Rt, R «, „, p and q have any „ f me meamnga 
^finedhe^btfo, "^^"^topardcmarnove.compo.mdaofmemven^ 
« Q ts 1-, 2- or 3-carbazolyl, 1-, 2-, 3- or 4-dibenzofunmyI or 1- 2- 3- or 

2^^' «*** ««— * , or 2 substinaents se.eced from those denned in 
paragraph (h) herembefore. and R 3 , *. R 3 , R«, m, p and q have any of me meanings defined 
heremhem. or in this section rotating „ panicular n0V£ , rf fa 

* " hal08e "°' ^"^ ^ — • ni.ro, amino, carboxy, 

MC alkoxycarbonyl, (NoQalM, (2-6C)al k enyl, (2-oOalkynyl, (,-oC)al k oxy, 
-6C,a, t ytam to o or di-K.-oQaltyHamino, and m is I; an d R 2 , R 3 , R<, Qt, p Md , have 
of *e meamnga d ef,„ed heminbefo, or in .his secion retanng ,o Ocular novo, compounl 
ot the invention; v 

25 2 ae r " "I R ' R ' R ' Q ' P ^ q ^ ^ » «r in 

«us secuon retanng ,„ panicuiar novel compounds ^ 

0»> P is 0 and R., tf. R<, Q =, m ^ , _ My rf fc ^ ^ 
dus secon relanng u, panicular novel compound of the invemion- 

30 or m m,s secnon relanng ,o panicular novel compounds of me invention- 
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(p) R 4 is amino, (l-6C)alkylamino ? di-[(l-6C)alkyl]arnino, amino-(l-6C)alkyl, 
( 1 -6C)aIkylamino-( 1 -6C)alkyl, di-[( 1 -6C)alkyl]amino-( 1 -6C)alkyl, amino-(2-6C)alkoxy, 
( 1 -6C)alkylamino-(2-6C)alkoxy 5 di-[( 1 -6C)alky l]amino-(2-6C)alkoxy , amino- 
(2-6C)alkylamino ? ( 1 -6C)alkylamino-(2-6C)alkylamino, di-[( 1 -6C)alkyl]amino- 
5 (2-6C)alkylamino ; heteroaryl, heteroaryl-(l-6C)alkyL heteroaryl-(l-6C)aIkoxy, heterocyclyl, 
heterocyclyl-(l-6C)alkyl, heterocyclyloxy or heterocyclyl-(l-6C)alkoxy, and wherein any 
heteroaryl or heterocyclyl group in a R 4 substituent may optionally bear 1 or 2 substituents 
selected from hydroxy, halogeno, (l-6C)alkyl, (l-6C)alkoxy, (2-6C)alkanoyl, amino, 
(l-6C)alkylamino and di-[(l-6C)alkyl]amino; and R 1 , R 2 , R 3 , Q 2 , m, p and q have any of the 
10 meanings defined hereinbefore or in this section relating to particular novel compounds of the 
invention; 

(q) R 4 is amino, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, amino-(l-6C)alkyl, 

( 1 -6C)alkylamino-( 1 -6C)alky 1, di- [( 1 -6C)alky l]amino-( 1 -6C)alkyl, amino-(2-6C)alkoxy, 

(l-6C)aIkylamino-(2-6C)a!koxy, di-[(l-6C)alkyl]amino-(2-6C)alkoxy, pyridyl, imidazolyl, 

15 pyridyl-(l-6C)alkyl, imidazolyl-(l-6C)alkyl, pyridyl-(l-6C)alkoxy, imidazolyl-(l-6C)alkoxy, 
pyrrolidinyl, piperidinyl, morpholinyl, piperazinyl, 4-(l-6C)alkylpiperazinyl, 
4-(2-6C)alkanoylpiperazinyl, pyrrolidinyl-(l-6C)alkyl, piperidinyl-(l-6C)alkyl, morpholinyl- 
( 1 -6C)alky I, piperazinyl-( 1 -6C)alky 1, 4-( 1 -6C)alky Ipiperaziny l-( 1 -6C)alkyl, 
4-(2-6C)alkanoylpiperazinyl-(l -6C)alkyl, pyrrolidinyloxy, piperidinyloxy, 

20 l-(l-6C)alky!piperidinyloxy, pyrrolidinyl-(2-6C)alkoxy, piperidinyl-(2-6C)alkoxy, 

morpholinyl-(2-6C)alkoxy, piperazinyl-(2-6C)alkoxy, 4-(l -6C)alkylpiperazinyl-(2-6C)alkoxy 
or 4-(2-6C)alkanoy Ipiperaziny l-(2-6C)alkoxy; and R 1 , R 2 , R 3 , Q 2 , m, p and q have any of the 
meanings defined hereinbefore or in this section relating to particular novel compounds of the 
invention; and 

25 (r) R 4 is amino, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, amino-(l-6C)alkyl, 

( 1 -6C)alkylamino-( 1 -6C)alky 1, di- [( 1 -6C)alky l]amino-( 1 -6C)alky 1, amino-(2-6C)alkoxy, 
( 1 -6C)alky lamino-(2-6C)alkoxy, di-[( 1 -6C)alkyl]amino-(2-6C)alkoxy , amino- 
(2-6C)alkylamino, (1 -6C)alkylamino-(2-6C)alkylamino, di-[(l -6C)alkyl]amino- 
(2-6C)alky lamino, N-( 1 -6C)aIky l-amino-(2-6C)alky lamino, N-( 1 -6C)alkyl-( 1 -6C)alky lamino- 

30 (2-6C)alkylamino, N-(l-6C)alkyl-di-[(l-6C)alkyl]amino-(2-6C)alkyIamino, pyridyl, 

imidazolyl, pyridyl-(l-6C)alkyl, imidazolyl-(l-6C)alkyl, pyridyl-(l-6C)alkoxy, imidazolyl- 
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o-6cm my , pyrolldinyl> piperidinyl moipholjny| pjpera2inyi> 4 . (l 

4K 1 -6C)a 1M ho m op ipera2iny ,, ^oa^anowp^,, 

n 6oT ' ^ Pend, " y, - a - 6c,alk ^ PW,,,-^,, 

4-(l-6C)alk y lp 1 perazi„ y l-(1.6C)aIk y l, homopiperazinyl-O-dQalkyl 
5 4-(l-6C,alk y ,homopi P erazi„ y ,- ( I-6C)alk y ,, 4H2- 6 C)aJka„„ y , pi p ermjllyKI . . 
pym,itdin yl oxy, piperidiny.oxy, Ml-oQa.Mpiperidinymxy, pyxrolidm^QaUc™ 
p.pendi„ yK 2-oC>alkoxv, morpho,i„ yK 2.6C)a,kox y , pi P erazi„ yK 2-6C)a,kox y 
4KN6C,a, kyl p ipCTa2iny , (2 . 6C)alkMy or^C^.pi^^c^ ^ R , 
R , , Q , m, p and , have an y of the meanings defined hereinbefore or in fins secrion ' 
10 relatmg to particular novel compounds of the invention. 

A preferred compound of the inventl0 „ is „ ^ rf ^ 

wherein R is methyl, ethyl, chloro or homo; 
m is 0 or 1 ; 

■V is hydroxy, fiuoro, chloro, bromo, trifiuoromem,,, c y ano, amino, mefit yl , ethvi, me«hox y 
1 5 eutox y , meth yl amino, eth yl ami„o, dimefit y ,amino or dieth yl ami„o. 
p is 0; 

RNs amino, mefitylammo, efitylamino, dimethylamino, dieUty,ami„o, methytainomemy,, 
thy.am.nome.hy!, dimerhytainomerhyl, diethytainomefityl, 2-aminoe.hoxy 
-amtnopropoxy, 2-merhylaminoethoxy, 2-efit y ,ami„oe t hox y , 3-me,hylami„op ro poxy, 
20 3-emylamtnopropoxy, 2-dimem y lami„oemox y , 2-dieth yl ami„„e,hox y 

3-d,me.h y ,ami„opropox y , 3-diem y ,ami„opropox y , pyridyl , Py nd y ,mem y l, Py rid y ,methox y 

py^ohd i, piperjdinyl , moipho , inyli . m 4 _ mahy J- 

pyrmhdmyhnemyl, P i P eridi„ y ,mem yl , morpnolinytaenry,, pipemzin^memy, 
^y'PiP^ln^l > 4^1p ip ^ y , 11 ^ yI>pil)eridinyl<>!q| 
25 1-memylpiperidinyioxj., 2-(py 1I olidi„y 1 )e t hox y , 3-(py m ,lidiny l )propox y 

2- (p.peridh,yl)ethoxy, S-GnperidmyDpmpo.y, 2 < momhoIi„y l )e l „oxy 

3- (morpholi„ y l)p r „p 0xy , ^(piperazinyijethoxy, S-CpipemzmyOp^ 
2-(4-methylpiperazi„yl)efi,oxy, S^-methylpiperazinyDpmpoxy 

2-(4-acetylpiperazi„ yl )e,hoxy or S^acetylpiperazinyDpropoxy; 
30 q is 0; and 
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Q 2 is furyl, thienyl, oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, 
pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, benzofuranyl, indolyl, benzothiophenyl, 
benzoxazolyl, benzimidazolyl, benzothiazolyl, indazolyl, benzofurazanyl, quinolyl, 
isoquinolyl, quinazolinyl, quinoxalinyl or naphthyridinyl which optionally bears 1 or 2 
5 substituents selected from hydroxy, fluoro, chloro, trifluoromethyl, cyano, amino, methyl,^ 
ethyl, methoxy, ethoxy, methylenedioxy, methylamino, ethylamino, dimethylamino, 
diethylamino, aminomethyl, methylaminomethyl, ethylaminomethyl, dimethylaminomethyl, 
diethylaminomethyl, 2 -hydroxy ethoxy, 3 -hydroxy propoxy, 2 -methoxy ethoxy, 
2-ethoxyethoxy, 3-methoxypropoxy, 3-ethoxypropoxy, 2-aminoethoxy, 3-aminopropoxy, 
10 2-methylaminoethoxy, 2-ethylaminoethoxy, 3-methylaminopropoxy, 3-ethylaminopropoxy, 

2- dimethylaminoethoxy , 2-diethylaminoethoxy , 3 -dimethylaminopropoxy , 

3- diethylaminopropoxy, pyridyl, pyridylmethyl, pyridylmethoxy, pyrrolidinyl, piperidinyl, 
morpholinyl, piperazinyl, 4-methylpiperazinyl, 4-acetylpiperazinyl, pyrrolidinylmethyl, 
piperidinylmethyl, morpholinylmethyl, piperazinylmethyl, 4-methylpiperazinylmethyl, 

15 4-acetylpiperazinylmethyl, piperidinyloxy, 1-methylpiperidinyloxy, 2-(pyrrolidinyl)ethoxy, 
3-(pyrrolidinyl)propoxy, 2-(piperidinyl)ethoxy, 3-(piperidinyl)propoxy, 

2- (morpholinyl)ethoxy, 3-(morpholinyl)propoxy, 2-(piperazinyl)ethoxy, 

3- (piperazinyl)propoxy, 2-(4-methylpiperazinyl)ethoxy, 3-(4-methylpiperazinyl)propoxy, 

2- (4-acetylpiperazinyl)ethoxy and 3-(4-acetylpiperazinyl)propoxy; 
20 or a pharmaceutically-acceptable salt thereof. 

A further preferred compound of the invention is an amide derivative of the Formula I 
wherein R 3 is methyl or ethyl; 
each of m, p and q is 0; 

R 4 is amino, methylamino, ethylamino, dimethylamino, diethylamino, methylaminomethyl, 
25 ethylaminomethyl, dimethylaminomethyl, diethylaminomethyl, 2-aminoethoxy, 

3- aminopropoxy, 2-methylaminoethoxy, 2-ethylaminoethoxy, 3-methylaminopropoxy, 
3-ethylaminopropoxy, 2-dimethylaminoethoxy, 2-diethylaminoethoxy, 

3 - dimethylaminopropoxy, 3-diethylaminopropoxy, 2-pyridylmethyl, 3 -pyridylmethyl, 

4- pyridylmethyl, 2-pyridylmethoxy, 3-pyridylmethoxy, 4-pyridylmethoxy, pyrrolidin-l-yl, 
30 piperidino, morpholino, piperazin- 1 -yl, 4-methylpiperazin-l-yI, 4-acetylpiperazin-l-yl, 

pyrrolidin-l-ylmethyl, piperidinomethyl, morpholinomethyl, piperazin- 1-ylmethyl, 
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•P.pend,„„e tay , 3-p iperidinopropoxy , 2 . morpho]inoeIhoxy 
2~ Methoxy , 3-pip^.,.^^, 2 « ylpipOT2ta .,. yl) l; Xy - 

3-(4-acetylpiperazin-l -yI) P ropoxy; and 

Q- is 2- tWe „ yl , 4 . oxa20lyl , 5 , soxaMlyl ^^^^ 5 . jsothia2<) 

- yn« yl , 4 , yndyl , , benzoftranyl , 2 . indo|y]> , b _ pheny]i 2 ^ * 

»-™--w. 2-^^,, 4.^^,, 2 . quinolyI> y ; 

.0 3- 6 . quinazoJiny| , 7 ^ uinazo|inyl ^ m « 

<« _ , or 2 subsulu£ms se]eaed fem Mroxy> Wflu jLl yl 
jano ara ,„ 0 , methyl , ethy|> me(hoxy eihoxy methyIenedfo Mj ™* 

d, m eU, yl _U, yl , di^o^,, 2 . hydroxyethoxy , 3 . hydrMypropoxy * 

rr y ; 2 " ethMyeu,oxy ' 3 — ~ 3- eth0)ty p roPOxy p ,i i i thoxy 

2--^-^. 2 -e ftylaminoethoxy , 3- m e thylaminopropoxy * 
^ y iamuK> propoxy> M meAylaminoethoxy ,2-di«h ylaminMttey 
S-d.n.e.Man.inopropox., 3-die.h^pop^, 2 . pyTjdyl , 3.^ 
-pyn y methyl , 3. pyridytoethy ,, 4. pyridyImethyI , 3,^,^ 3, L y methoxy 

20 4- Pyr , dy , methoxy , pym , lidin .,. yl , piperidino _ morphoiino _ pipe ; y * 

4-m e * y , pi „. yl , 4-^,^.,.,,, pyiTolidin . , . y imethy , „ 
™„o m eU, yl , pip^,,,.^,, 4 . mahylpipera2in . 1 > 

-p ymI , di „.,. y , ethoxy> 3-p yrroMi „. 1 . y , pr opox y , 2-piperidin^, ' 
3-P^ ridi 2 . mo ^ holinoethoxy 3. moipholinopropoxy 2 . pipera2in .,. yl 

S-p.peraz.n-l.y,,,^, 2-( 4 . 1 ne t h y l p ip. razin . I . yI)alloxy * """^ 

^♦--W*.*^, 2-(4-a=e ty l pi p era2in .,. yl)ethoxy ^ 
3-(4-acetylpiperazin-l-yI)propoxy 
or a Pharmaceutically-acceptable salt thereof 
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each of m, p and q is 0; 

R 4 is 4-diethyIaminomethyl, 3-pyrid-2-ylmethoxy, 3-morpholino, 

3- (4-methylpiperazin-l-ylmethyl), 3-(2-pyrrolidin-l-ylethoxy or 3-(2-piperidinoethoxy); and 
Q 2 is 2-furyl, 2-thienyl, 5-isoxazolyl, 4-thiazolyl, 3-pyridyl, 4-pyridyl, 2-benzothiophenyl, 

5 4-benzofurazanyl, 2-quinolyl or 6-quinolyi which optionally bears 1 substituent selected from 
chloro, 2-pyridyl, 4-pyridyl, pyrrolidin- 1 -yl and morpholino; 
or a pharmaceutically-acceptable salt thereof. 

A further preferred compound of the invention is an amide derivative of the Formula I 
wherein R 3 is methyl; 

10 m is 0 or m is 1 and R 1 is hydroxy, fluoro, chloro, amino, methyl, methoxy, methylamino or 
dimethylamino; 
each of p and q is 0; 

R 4 is located at the 3- or 4-position and is selected from dimethylaminomethyl, 
diethylaminomethyl, 2-dimethylaminoethoxy, 2-diethylaminoethoxy, 
15 3-dimethylaminopropoxy, 3-diethylaminopropoxy, 3-dimethylamino-2-hydroxypropoxy, 
3 -diethylamino-2-hydroxypropoxy , 2-aminoethy lamino, 3 -aminopropylamino, 

4- aminobutylamino, 3-methylaminopropylamino, 2-dimethylaminoethylamino, 

2- diethylaminoethylamino, 3 -dimethylaminopropy lamino, 4-dimethylaminobutylamino, 

3- amino-2-hydroxypropylamino, 3-dimethyIamino-2-hydroxypropylamino, 

20 N-(2-dimethylaminoethyl)-N-methylamino, N-(3-dimethylaminopropyl)-N-methylamino, 
pyrrolidin- 1-yl, morpholino, piperidino, piperazin-l-yl, 4-methylpiperazin-l-yl, 

4- ethy Ipiperazin- 1 -y 1 , 4-(2-hy droxyethy l)piperazin- 1 -yl, 4-methy lhomopiperazin- 1 -yl, 
piperazin- 1 -y lmethy 1, 4-methy Ipiperazin- 1 -ylmethy 1, 4-methylhomopiperazin- 1 -y imethyl, 
morpholinomethyl, 3-aminopyrrolidin- 1 -ylmethy 1, 3-hydroxypyrrolidin- 1 -ylmethyl, 

25 4-(2-hydroxyethyl)piperazin-l-y Imethyl, piperidin-4-yloxy, l-methylpiperidin-4-yloxy, 

1- benzylpiperidin-4-yloxy, 2-pyrrolidin-l-ylethoxy, 3-pyrrolidin-l -ylpropoxy, 

2- piperidinoethoxy, 3-piperidinopropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 

2- piperazin- 1 -ylethoxy , 3-piperazin- 1 -ylpropoxy, 2-(4-methylpiperazin-l -yl)ethoxy, 

3- (4-methy Ipiperazin- 1 -yl)propoxy, 2-hydroxy-3 -pyrrolidin- 1 -ylpropoxy, 2-hydroxy- 
30 3-piperidinopropoxy, 2-hydroxy-3-morpholinopropoxy, piperidin-4-ylamino, 

l-methylpiperidin-4-y lamino, l-benzylpiperidin-4-y lamino, 2-pyrrolidin-l-ylethylamino, 
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pynolidin-,^ 3 td y h 8 SUbS ' KUem *"» 

P.pendino^-hydroxyp.pen.in.,.,,^,,^.,^. 

or a pharmaeemieally-aeeeptable salt thereof 

each of m, p and q is 0; 

n ( 3 in r te 3 " °' r 4 " posi,ion Md is ^ f ™ 

"W^WWW^ ntotpMtno, pipe^in, . yIme% , 
u Jn i yimethyl, 3-hydroxypyrrolidin-l-vlmethvl 4 o u ^ 

Py™ td n.,.^,^^ 2 . molphollnoe|hy|am . 

Q ts 2- Pyndyl , 3- pyridyl or 4-p yridyl which ^ a s J 
or a pharmaeeutieally-aeeeptable sal, Aereof 
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each of m, p and q is 0; 

R 4 is 4-diethylaminomethyl, 3-piperazin-l -ylmethyl, 3-(4-methylpiperazin-l -ylmethyl), 

3- (4-methylhomopiperazin- 1 -ylmethyl), 4-(4-methylhomopiperazin- 1 -ylmethyl), 

4- morpholinomethyl, 3 -(3 -aminopyrrolidin-1 -ylmethyl), 3-(3-hydroxypyrrolidin-l -ylmethyl), 
5 4-(3-hydroxypyrrolidin- 1 -ylmethyl), 3-[4-(2-hydroxyethyl)piperazin- 1 -ylmethyl], 

4-[4-(2-hydroxyethyl)piperazin- 1 -ylmethyl], 3-(3-pyrrolidin- 1 -ylpropylaminomethyl), 
4-(3-pyrrolidin-l -ylpropylaminomethyl), 3-[2-( 1 -methylpyrrolidin-2-ylethyl)aminomethyl], 
4-[2-(l-methylpyrrolidin-2-ylethyl)aminomethyl], 4-(2-morpholinoethylaminomethyl), 
4-(3-morpholinopropylaminomethyl), 4-[3-(4-methylpiperazin-l -ylpropylaminomethyl] or 
10 4-pyrid-2-ylmethoxy; and 

Q 2 is 4-morphoIinopyrid-2-yl, 5-morpholinopyrid-3-yl, 2-morpholinopyrid-4-yl, 
2-piperidinopyrid-4-yl, 2-pyrrolidin-l-ylpyrid-4-yl or 2-[(R)-(-)-2-hydroxymethylpyrrolidin- 

1- yl]pyrid-4-yl; 

or a pharmaceutically-acceptable salt thereof 
15 A further preferred compound of the invention is an amide derivative of the Formula I 

wherein R 3 is methyl; 
m is 0 or m is 1 and R l is nitro or amino; 
each of p and q is 0; 

R 4 is located at the 3- or 4-position and is selected from diethylaminomethyl, 
20 N-(3-dimethylaminopropyl)-N-methylamino, pyrrolidin- 1-yl, morpholino, piperidino, 

piperazin-l-yl, 4-methylpiperazin-l-yl, 4-methylhomopiperazin-l-yl, pyrrolidin- 1 -ylmethyl, 
piperidinomethyl, morpholinomethyl, piperazin- 1 -ylmethyl, 4-methylpiperazin-l -ylmethyl, 
homopiperazin- 1 -ylmethyl, 4-methylhomopiperazin- 1 -ylmethyl, 3-aminopyrrolidin- 
1 -ylmethyl, 3-hydroxypyrrolidin- 1 -ylmethyl, 4-(2-hydroxyethyl)piperazin- 1 -ylmethyl, 
25 pyrrolidin-3-yloxy, N-methylpyrrolidin-3-yloxy, piperidin-4-yloxy, N-methylpiperidin- 
4-yloxy, N-ethylpiperidin-4-yloxy, N-isopropylpiperidin-4-yloxy, homopiperidin-4-yloxy, 
N-methylhomopiperidin-4-yloxy, 3 -pyrrolidin- 1 -ylpropylaminomethyl, 

2- ( 1 -methylpyrroIidin-2-y lethy l)aminomethyl, 2-morpholinoethylaminomethyl, 

3- morpholinopropylaminomethyl, 3-(4-methylpiperazin- 1 -ylpropyl)aminomethyl, 
30 pyrid-2-ylmethoxy, thiazol-4-ylmethoxy and 2-methylthiazol-4-ylmethoxy; and 

Q 2 is 2-pyridyl, 3-pyridyl or 4-pyridyl which bears a substituent selected from pyrrolidin- 1-yl, 
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2TT^ ylPyn ° m ^ " yl> m0rPh0Un ° ^ Piperid - - of the 4 las, 

named subst.tuents may optio„a„ y bear 1 or 2 methyl groups or Q> is 2 or 4 d - h ' 

or a Phannaceutically-acceptablesa,! thereof. ^benzofurany,; 

A further preferred compound of the invention is an amide derivative of the F , , 
5 wherein R 3 is methyl; oenvative of the Formula I 

m is 0 or m is 1 and R 1 i s nitro or amino; 
each of p and q is 0; 

no Ti - 3 " or 4 " posi,ion Md is fro ™ 
p.p^n„ methyl , moipho L rae j r~" , : l - pyroiidin - , - ytae,hyi ' 

1» 3 hvd -« th *»°P'P=-in-,,v lm e lhyl , 3-aminop^. 

ytahy, 3-h y d ro x y p y „„„d, n .,. y , melhyl , ^-h^e^Dpipe^.,.^, 
P» , y , ^ 

20 or a pharmaceutically-acceptable salt thereof 
each of m, p and q is 0; 

* r^rr * ,he 3 " ° r 4 " p ° si,, °" ^ * *- 

pyrro„d,„-3- yl ox y , piperidi„^. yloxy , N- ra em yl p iperidin ^ y|o!ty „ . 7* 
30 ^ , ^ 0 - 2 ' 2 -^'~"o me , llyl N- ( 3-d faethyla I propy ' 
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and Q 2 is 4-pyridyl which bears a substituent selected from morpholino, piperidino, 

3- methylpiperidin-l-yl and homopiperidin-l-yl, or Q 2 is 4-dibenzofuranyl; 
or a pharmaceutically-acceptable salt thereof. 

A particular preferred compound of the invention is, for example :- 
5 N-{4-methyl-3-[3-(4-methylpiperazin^ 
N-{4-methyI-3-[3-(4-methylpiperazin- 1 -ylmethyl)benzamido]phenyl} isoxazole- 
5-carboxamide, 

N-[3-(4-diethylaminomethylbenzamido)-4-methylphenyl]-2-morpholinopyridine- 

4- carboxamide, 

1 0 N- {3-[3-(4-methylpiperazin- 1 -ylmethyl)benzamido]-4-methylphenyl} - 
2-pyrroIidin- 1 -y lpyridine-4-carboxamide or 

N-{3-[3-(4-methylpiperazin-l-ylmethyl)benzamido]-4-methylphenyl}-2-moipholinopyridine- 
4-carboxamide; 

or a pharmaceutically-acceptable salt thereof. 
15 A further particular preferred compound of the invention is, for example :- 

N- { 3-[3-(4-methylhomopiperazin- 1 -y lmethyl)benzamido]-4-methy lphenyl } - 
2-morpholinopyridine-4-carboxamide, 

N- { 3-[4-(4-methy lhomopiperazin- 1 -y lmethyl)benzamido]-4-methylpheny 1 } - 
2-morpholinopyridine-4-carboxamide. 
20 N-[3-(3-piperazin-l-ylmethylbenzamido)-4-methylphenyl]-2-morpholinopyridine- 
4-carboxamide, 

N-{3-[4-(3-hydroxypyrrolidin- 1 -ylmethyl)benzamido]-4-methylphenyl}- 
2-morpholinopyridine-4-carboxamide, 

N-{3-[3-(3-pyrrolidin-l-ylpropylaminomethyl)benzamido]-4-methylphenyl}- 
25 2-morpholinopyridine-4-carboxamide or 

N- { 3- [4-(3 -morpholinopropy laminomethy l)benzamido] -4-methylpheny 1 } - 

2-morpholinopyridine-4-carboxamide; 

or a pharmaceutically-acceptable salt thereof. 

A further particular preferred compound of the invention is, for example :- 
30 N-[3-(3-diethylaminomethylbenzamido)-4-methylphenyl]-2-morpholinopyridine- 

4-carboxamide, 



BNSDOCID: <WO 0018738A1_I_> 



WO 00/18738 

PCT/GB99/03144 

-38- 

J-carboxamide ? 
4-carboxamide, 

2-moipholmopyridine-4-carbox am ide, ny.pnenyl)- 
2-n,on,holinopyridine-4-carboxamide, «>yipBenyi}- 
2-mo I pholinopyridine-4-carboxamide «nylpneny])- 

M- ! 3-p-(N- m e,hy l homo P ipe ri di„-4-y,„xy)b e ™ ido ]^ methy|ph , 
2-morphoiinopyridine-4-carboxamide, 

fP-^P^^ylP^oMdinJ-yl^,,^^,^ 
2-moipholinopyridine-4-carboxamide 

or a pharmaceutically-aeceptable salt thereof. 

30 An am.de derivative of.be Fomuda ,, or a phannaceuticany-aeeeptable sal, or i„-vivo 

Ceavabie ester tbereof, may be prepared by any process ^ to be " 
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preparation of chemically-related compounds. Such processes, when used to prepare a novel 
amide derivative of the Formula I are provided as a further feature of the invention and are 
illustrated by the following representative process variants in which, unless otherwise stated, 
R 1 , R 2 , R\ R 4 , m, p, q and Q 2 have any of the meanings defined hereinbefore. Necessary 
5 starting materials may be obtained by standard procedures of organic chemistry. The 
preparation of such starting materials is described in conjunction with the following 
representative process variants and within the accompanying Examples. Alternatively 
necessary starting materials are obtainable by analogous procedures to those illustrated which 
are within the ordinary skill of an organic chemist. 
1 0 (a) A compound of the Formula I. or a pharmaceutically-acceptable salt or in-vivo - 
cleavable ester thereof, may be prepared by reacting an aniline of the Formula II 




II 



with an acid of the Formula III, or a reactive derivative thereof, 

H0 2 C (CH 2 ) q Q2 in 

15 under standard amide bond forming conditions, wherein variable groups are as defined 
hereinbefore and wherein any functional group is protected if necessary, and: 

(i) removing any protecting groups; and 

(ii) optionally forming a pharmaceutically-acceptable salt or in-vivo -cleavable 
ester. 

20 A suitable activated derivative of an acid of the Formula III is, for example, an acyl 

halide, for example an acyl chloride formed by the reaction of the acid and an inorganic acid 
chloride, for example thionyl chloride; a mixed anhydride, for example an anhydride formed 
by the reaction of the acid and a chloroformate such as isobutyl chloroformate; an active ester, 
for example an ester formed by the reaction of the acid with a phenol such as 

25 pentafluorophenol, with an ester such as pentafluorophenyl trifluoroacetate or with an alcohol 
such as N-hydroxybenzotriazole; an acyl azide, for example an azide formed by the reaction 
of the acid and an azide such as diphenylphosphoryl azide; an acyl cyanide, for example a 
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cyanide fom,ed by , he reactjon of an actd and a c y antde such as dieth^hosphoty, cyanjde . „ 
•he product of the reaction of the acid ^ . carbodiWde ^ ^ JJ^ 

ertanto, 7','°" " ° U * " * ~ >~ -* for ' 

«amp e, an .Uca,, or Valine ear* nteta, carbnnate, alcoxide, h y dro,tide o r hy d ri de or 
5 >anrp .outrun OTbonatt , potassium ^ sodjum ethMide ^ _ 

sod,u,n hvdrott.de, potassiun, h y dro,tide, sodinnt hvdride or ^ „ ' 

org_, lic base such as an aikvUithitun, for example , 

ettantpie ««» dWsop ropylamid e, or , for „ „ . 
-» base such as, for exantpie, Pyridin e, 2 , Wutidine , ^ ^^J^ 

■0 «^™« ^U,^. The reaction ^ « 

chlor de ., 2 ^ Imelhoxyethane| tt . M . dtaethy , formaniide 

N-tne,h y ,p y rro,idi„- 2 -o n e, ditneUtv.sn.phoxide or acetone, and a, a Mature in he range 
forexantp,e,-7 8t o , 50«C, convenient,, a, or near antbien, ,entpera,ure 

T yp ,ca,l y a cnrbodiitnide coup,i„ g ,eage„, is used in the p rese nce of an organic 

for exa™p,e tn ft. region .,„ to 40 . c , „ „ ^ ^ J™ 

H-anur r'r 8 T ^ 8e " eral ^ ChOSe " ft0m "* ° f * e 6ro " PS «- 
20 ueT „ '° Sk "' ed ChemiS ' " aPPr ° PriaK ** th£ ~n of the group h 
y I " ^ ^ ^ » — — *• P -eC,ng g roU ps raa 

by an, co„ven,e„, tnethod as described in the hterature or known to the skiiied chetnis, as 
W^-e for th e retnova, of the pro,ec,.ng group in q „es ti o„, such tnethods beingll so 

25 which w.T ^ Pr0KC ' ing ~ 8iVe " fM - ° f °— * 

P« LIT ' " eXamP,e ' '° Wer ^ lhat 8 ™ P 10 ««* » - »PP«ed 

th«e are s,nn,ar ly „„, exhaustive. The use of piecing groups and methods of defection 
30 no, spectftcntiv tnentioned is of course within the scope of the invention 
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A carboxy protecting group may be the residue of an ester-forming aliphatic or 
arylaliphatic alcohol or of an ester- forming silanol (the said alcohol or silanol preferably 
containing 1-20 carbon atoms). Examples of carboxy protecting groups include straight or 
branched chain (l-12C)alkyl groups (for example isopropyl, tert-butyl); lower alkoxy lower 
5 alkyl groups (for example methoxymethyl, ethoxymethyl, isobutoxymethyl); lower aliphatic 
acyloxy lower alkyl groups, (for example acetoxy methyl, propionyloxymethyl, 
butyryloxymethyl, pivaloyloxymethyl); lower alkoxycarbonyloxy lower alkyl groups (for 
example 1 -methoxycarbonyloxyethyL 1 -ethoxycarbonyloxyethyl); aryl lower alkyl groups 
(for example benzyl, E-rnethoxybenzyl, o-nitrobenzyl, 2-nitrobenzyl, benzhydryl and 
10 phthalidyl); tri(lower alkyl)silyl groups (for example trimethylsilyl and 

tert-butyldimethylsilyl); tri(lower alkyl)silyl lower alkyl groups (for example 
trimethylsilylethyl); and (2-6C)alkenyl groups (for example allyl and vinylethyl). Methods 
particularly appropriate for the removal of carboxyl protecting groups include for example 
acid-, base-, metal- or enzymically-catalysed hydrolysis. 
1 5 Examples of hydroxy protecting groups include lower alkyl groups (for example 

tert-butyl), lower alkenyl groups (for example allyl); lower alkanoyl groups (for example 
acetyl); lower alkoxycarbonyl groups (for example tert-butoxycarbonyl); lower 
alkenyloxycarbonyl groups (for example allyloxycarbonyl); aryl lower alkoxycarbonyl groups 
(for example benzoyloxycarbonyl, E-methoxybenzyloxycarbonyl, o-nitrobenzyloxycarbonyl, 
20 E-nitrobenzyloxycarbonyl); tri lower alkylsilyl (for example trimethylsilyl, 
tert-butyldimethylsilyl) and aryl lower alkyl (for example benzyl) groups. 

Examples of amino protecting groups include formyl, aralkyl groups (for example 
benzyl and substituted benzyl, p-methoxybenzyl, nitrobenzyl and 2,4-dimethoxybenzyl, and 
triphenylmethyl); di-E-anisylmethyl and fiirylmethyl groups; lower alkoxycarbonyl (for 
25 example tert-butoxycarbonyl); lower alkenyloxycarbonyl (for example allyloxycarbonyl); aryl 
lower alkoxycarbonyl groups (for example benzyloxycarbonyl, E-methoxybenzyloxycarbonyl, 
o-nitrobenzyloxycarbonyl, E-nitrobenzyloxycarbonyl; trialkylsilyl (for example trimethylsilyl 
and tert-butyldimethylsilyl); alkylidene (for example methylidene); benzylidene and 
substituted benzylidene groups. 
30 Methods appropriate for removal of hydroxy and amino protecting groups include, for 

example, acid-, base-, metal- or enzymically-catalysed hydrolysis for groups such as 
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B-^^oxy^, hydrogenaljOT for groups such ^ ^ ^ 

groups such as o-nitrobe^yloxycarbonyl. * 

oub, r T dCr " Kkmi '° AdVanCed 0,laniC C T- 4,h Ed '«™- *ny March 
published by John Wilev &. ^nc ioqt f , ivwrcn, 

5rea=e„ K Th „ y ° S '" 2 ' f0r8eneral S u M»ce on reacioa conditions and 
reagents, reader is referred ,o Protecdve Groups in Organic Syndesis, 2nd Edition by 

0~£. pubiish -y^Wiiey.Sons.orgenera.goidanceonpro.cc.inggrir 



k N0 2 IV 

10 cataiys, (fo^' T COndi ' i0 " S inC ' Ude ~ ° f —-*- *™~ * «" P-nce of a 
cauiys, (for exampie padaditert-on-carhon) in the presence of an organic solvent (preferabi a 
Poiar prone soiven,,, preferably ^ hearing, for ^ „ ^ « ' 

groups are protected and deprotected as necessary. 

Fonnula V, or an acvated derivative thereof as defined hereinbefore 

R< O-H y 

with an aniline of Formula VI 

R 3 




20 



under suirabie anride bond fonning conditions as deftned hereinbefore 

Fom , T ' P 'r' C °° di,i0nS inC ' Ude "» W °'*e compound of 

Fomtuia V, for exanapie by treadnen, with a haio reagent (for examp.e oxaiy, chioride) ,o 
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form an acyl halide in an organic solvent at ambient temperature and then reacting the 
activated compound with the aniline of Formula VL Any functional groups are protected and 
deprotected as necessary. 

(b) A compound of the Formula I, or a pharmaceutically-acceptable salt or in-vivo - 
5 cleavable ester thereof may be prepared by reacting an acid of the Formula V, or an activated 
derivative thereof as defined hereinbefore, 




10 under standard amide bond forming conditions as defined hereinbefore, wherein variable 
groups are as defined hereinbefore and wherein any functional group is protected, if 
necessary, and: 

(i) removing any protecting groups; and 

(ii) optionally forming a pharmaceutically-acceptable salt or in-vivo -cleavable 
1 5 ester. 

The aniline of Formula VII may be prepared by reduction of the corresponding nitro 
compound using convention procedures as defined hereinbefore or as illustrated in the 
Examples. 

(c) A compound of the Formula I wherein R 1 , R 4 or a substituent on Q 2 is (1 -6C)alkoxy or 
20 substituted (l-6C)alkoxy, (l-6C)alkylthio, (l-6C)alkylamino, di-[(l-6C)alkyl]amino or 

substituted (l-6C)alkylamino may be prepared by the alkylation, conveniently in the presence 
of a suitable base as defined hereinbefore, of an amide derivative of the Formula I wherein R 1 , 
R 4 or a substituent on Q 2 is hydroxy, mercapto or amino as appropriate. 
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diinen, r T ^ PreferaWy Can,ed ~ ~ ° f 3 — * •*« or 

• «— -v- such as memy.ene cmoride, chtoroforra or ^ 

toluene, or a d.polar aprouc solven, such as JirWimemy.fonnamide, 

iiN-dime.hylace.amide, M-memy,pyrro,idu,2.o„e or dimemylsulphoxide. The readon „ 

— „ t , yC ar ri edou,a t a t e m pera t u rei u th e raa6 e, for example, ,„ to 1 50°C preferably i 
the range 20 to 80°C. preferably in 

A soluble a 1 ky,a ti „ g agen, i, for example, ^ agenl ^ jn 
alkylanon of hydroxy «, alkoxy or subsurured alkoxy, or for ,he alkylate, of 
■Oalkyhhio, or for memkylaoon of armno ,o alkylammo or ■J^S^T"* 
« alxy, or subbed alky, hahde, for example a „-6C)alky, ch b ' 

, 5 :~. " ,he ' a "- fa ^— ~ ya.ornearambien, 

(d) A compound of the Formula I wherein a subsriruen. on <? i s amino f, SCWk , • 

T*" °' 3 -y be prepared by the relon 

amine. leaV '" 8 group wi,h M appropriatt 

' ' (, - 6C 'a lk a»-u iphonyioxy group such as merhaneanlpnonyioxy or an 
a^lsulphonyioxy groap s„ cn as 4-,„l U e„esulphonyloxy 

* C ° n,POU " d ° f FOrmUh ' Wherein *' R ' ° r a — *«» - V - 

C i -ocjalkanoylamino or substituted O Ar^* n, i - 

30 a compound of me Formula ^mTT" ^ ,~ * ^ ° f 

wnerem K , R or a substituent on Q 2 is amino 
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of amino to acylamino, for example an acyl halide, for example a (l-6C)alkanoyl chloride or 
bromide, conveniently in the presence of a suitable base, as defined hereinbefore, an alkanoic 
acid anhydride or mixed anhydride, for example a (l-6C)alkanoic acid anhydride such as 
acetic anhydride or the mixed anhydride formed by the reaction of an alkanoic acid and a 
5 (l-6C)alkoxycarbonyl halide, for example a (l-6C)alkoxycarbonyl chloride, in the presence of 
a suitable base as defined hereinbefore. In general the acylation is carried out in a suitable 
inert solvent or diluent as defined hereinbefore and at a temperature, in the range, for example, 
-30 to 120°C, conveniently at or near ambient temperature. 

(f) A compound of the Formula I wherein R 1 or a substituent on Q 2 is 

10 (l-6C)alkanesuiphonylamino may be prepared by the reaction of a compound of the Formula I 
wherein R 1 or a substituent on Q 2 is amino with a (l-6C)alkanesulphonic acid, or an activated 
derivative thereof. 

A suitable activated derivative of a (l-6C)alkanesulphonic acid is, for example, an 
alkanesulphonyl halide, for example an alkanesulphonyl chloride formed by the reaction of 
1 5 the sulphonic acid and an inorganic acid chloride, for example thionyl chloride. The reaction 
is preferably carried out in the presence of a suitable base as defined hereinbefore, particularly 
pyridine, and in a suitable inert solvent or diluent as defined hereinbefore, particularly 
methylene chloride. 

(g) A compound of the Formula I wherein R 1 or a substituent on Q 2 is carboxy, 
20 carboxy-(l-6C)alkyl, carboxy-( 1 -6C)alkoxy, carboxy-(l-6C)alkylamino, 

N-(l-6C)alkyl-carboxy-(l-6C)alkylamino or carboxy-(2-6C)alkanoylamino may be prepared 
by the cleavage of a compound of the Formula I wherein R 1 or a substituent on Q 2 is 
( 1 -6C)alkoxycarbony 1, ( 1 -6C)alkoxycarbony l-( 1 -6C)alky 1, ( 1 -6C)alkoxy carbony 1- 
(l-6C)alkoxy,(l-6C)alkoxycarbonyl-(l-6C)alkylamino, N-(l-6C)alkyl- 
25 (l-6C)alkoxycarbonyl-(l-6C)alkylamino or (l-6C)alkoxycarbonyl-(2-6C)alkanoylamino as 
appropriate. 

The cleavage reaction may conveniently be carried out by any of the many procedures 
known in the art for such a transformation. The reaction may be carried out, for example, by 
hydrolysis under acidic or basic conditions. A suitable base is, for example, an alkali metal, 
30 alkaline earth metal or ammonium carbonate or hydroxide, for example sodium carbonate, 
potassium carbonate, sodium hydroxide, potassium hydroxide or ammonium hydroxide. The 
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«ta H preferably carted out fa ^ ^ of wafcr ^ a sujtaHe 

such as methanol or efh^nni tu. . mcfll 

range ,0«„ 150 C ^ " « —em peranne m me 

range 10 to 150 C, preferably al or near ambient temperature 

^yl.d 1 -[(I-6C)alkyl] amino -(1.6C)alkyioraheteroeyelyl-(I-6C)alkvl»r„,,„ * 
hereinbefore, of a compound of the Formula VIII 




Z-(1-6C)alkyl x H ' 0 

vni H ' < c h 2 ),-Q 2 

swtable leavmg group with „ app^^ ^ or 

bromo, a (l-6C)alkanesulpho„y,oxy group such as methanesulphonyloxy or an 
arylsulphonyloxy group sueh as 4-toluenesulphonyloxy. 

The reacuon is eonveniently carted out ■„ the presenee of a suable inerr diluent or 
■5 cameras denned hereinbefore and a, a remperarure in the range, for example, ^to^C 
convemently in the range 50 to 150°C. ' 

(0 A compound of the Formula I wherein R' R 2 p 4 

mm ! wnerein K , R , R or a substituent on O 2 it an 

.onpmaybepreparedbymereduedonofacompoundofmePomrulalwhl^TtT^ 
a substttuent on <f is a nitro group. R . R , R or 

20 me ore ^ *** ** ~ ° f «*— - "ydrogen gas in 

pr^ence of an aetd, for example an inorganic or organie aeid such as hydrochloric 
hydrobromtc, sulphuric or acetic acid. The reaction is convenient* earned ou, in th e ore 

25 ofanoreanicsnlwnt/^ c ,_. oul In me presence 

game solvent (tahMy , ^ protic ^ 

example to about 60°r a«„a . un S' ror 

60 C. Any funeral groups are protected and deprotected as necessary. 
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The following biological assays and Examples serve to illustrate the present invention. 
Biological Assays 

The following assays can be used to measure the p38 kinase-inhibitory, the 
TNF-inhibitory and anti-arthritic effects of the compounds of the present invention: 
5 In vitro enzyme assay - 
The ability of compounds of the invention to inhibit the enzyme p38 kinase was 
assessed. Activity of test compounds against each of the p38a and p38p isoforms of the 
enzyme was determined. 

Human recombinant MKK6 (GenBank Accesion Number G 1209672) was isolated 
10 from Image clone 45578 ( Genomics , 1996, 33, 151) and utilised to produce protein in the 
form of a GST fusion protein in a pGEX vector using analogous procedures to those disclosed 
by J. Han et al, Journal of Biological Chemistry , 1996, 271 , 2886-2891 . p38a (GenBank 
Accession Number G529039) and p38p (GenBank Accession Number G1469305) were 
isolated by PCR amplification of human lymphoblastoid cDNA (GenBank Accession Number 
15 GM1416) and human foetal brain cDNA [synthesised from mRNA (Clontech, catalogue 
no. 6525-1) using a Gibco superscript cDNA synthesis kit] respectively using 
oligonucleotides designed for the 5 f and 3' ends of the human p38a and p38p genes using 
analogous procedures to those described by J.Han et al , Biochimica et Biophvsica Acta, 
1995, 1265 , 224-227 and Y. Jiang et al, Journal of Biological Chemistry . 1996, 271, 17920- 
20 17926. 

Both p38 protein isoforms were expressed in e coli in PET vectors. Human 
recombinant p38oc and p38p isoforms were produced as 5' c-myc, 6His tagged proteins. Both 
MKK6 and the p38 proteins were purified using standard protocols: the GST MKK6 was 
purified using a glutathione sepharose column and the p38 proteins were purified using nickel 
25 chelate columns. 

The p38 enzymes were activated prior to use by incubation with MKK6 for 3 hours at 
30°C. The unactivated coli-expressed MKK6 retained sufficient activity to fully activate both 
isoforms of p38. The activation incubate comprised p38ot (lOjil of lOmg/ml) or p38p (10|il 
of 5mg/ml) together with MKK6 (lOjal of lmg/ml), 'Kinase buffer' [100|al; pH 7.4 buffer 
30 comprising Tris (50mM), EGTA (0.1 mM), sodium orthovanadate (0.1 mM) and 
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O-emaptoethano, (0, %)J ^ MgATP (3„ M , of 50mM Mg(OCOCH A a„ d 0.5mM ATP) 
Th,s produced enough activated p38 enzyme for 3 Microtiter plates. 

Test compounds were soiubiHsed in DMSO and 10pl of a 1:10 diluted sample in 

Ktnase Buffer' was added to a we,, in a Microtiter p,ate. For s ing ,e dose testing me 
-Pounds tested a( ]gm ^ ^ ^ , ^ 

Pronto Cbco BRL cat. no. ,322B-0,0; ,m, of a 3.33mgim, solution in water,, activated p3 8 
enzyme (50pl) and .Kinase Buffer' (2m,,, was men added followed by 'Labelled ATP' f Op 
compnsmg 50pM ATP, OTpCi »P ATP (Amersham international cat. no. BF.000, and 
OmMM (OCOCHj)J . rbep.ateawereincubateda.momtempemmrewimgen, :Lo„ 
for 45m, Incubation was stopped by the addition of 50p, of 20% trichloroacetic acid 

~ nrtr protein was phospho,7ia,ed by p3s ^ - -» 

-seased for thetr abUtty to tnhibi, this ph„sphory,a,ion. The plates were filtered using a 
Canberra Packard Umfilter and washed with 2% TCA, dried overnight and counted on a Top 
15 Count scintillation counter. eo on a i op 

Tea. compound, were tested inttiaUy a, a single dose and active compounds were 
retested to allow IC M values to be determined. 
In vitro egjfcfeasgd i-tit 
(i) PBMC 

20 The ability of compounds of this invention to inhibit TNFa production „ as assessed 

by usmg human peripheral blood mononuclear cells which synthesise and secrete TNFa when 
Stimulated with lipopolysaccharide. 

Peripheral blood mononuclear cells (PBMC, were isolated from heparinised 
OOumts/m, heparin) human bIood by ^ ^ ^ 

25 MononuCearceHswereresuspendedineultu.mcdiumtRPM, 1640 medium (Oibeo) 
supplemented with 50 units/m, penicillin, SOpg/m, stiep-omycin, 2mM giutitmme J 
. * ea, mactivated human AB serum (Sigma H-,5,3),. Compounds were so.ubitised in 
DMSO a, a concentration of 50mM, dfimed 1 : ,00 in cu.mre medium and subsequent* seria, 

3„ rrr made in cutare medium ,% dms °- ^ 

30 60p, cuhure medium) wem incubate, with 20p, of varying concentrations of tea, compound 
(mphcate cultures, or 20* cuhme medium containing ls DMSO (contio, „e„s, for 
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30 minutes at 37°C in a humidified (5%C0 2 /95% air) incubator (Falcon 3072 ; 96 well 
flat-bottom tissue culture plates). 20jul lipopolysaccharide [LPS E.Coli 01 1 1:B4 (Sigma 
L-4130), final concentration lOjag/ml] solubilised in culture medium was added to appropriate 
wells. 20|il culture medium was added to "medium alone" control wells. Six "LPS alone" and 
5 four "medium alone" controls were included on each 96 well plate. Varying concentrations of 
a known TNFoc inhibitor were included in each test, i.e. an inhibitor of the PDE Type IV 
enzyme (for example see Semmler, J. Wachtel. H and Endres, S., Int. J. Immunopharmac . 
(1993), 15(3), 409-413) or an inhibitor of proTNFot convertase (for example, see McGeehan, 
G. M. et al Nature (1994) 370, 558-561). Plates were incubated for 7 hours at 37°C 
10 (humidified incubator) after which lOOjal of the supernatant was removed from each well and 
stored at -70°C (96 well round-bottom plates; Corning 25850). TNFct levels were determined 
in each sample using a human TNFoc ELISA (see WO92/10190 and Current Protocols in 
Molecular Biology , vol 2 by Frederick M. Ausbel et al., John Wiley and Sons Inc.). 

% inhibition = (LPS alone - medium alone) - (test concentration - medium alone) x jqq 

15 (LPS alone - medium alone) 

(ii) Human Whole Blood 

The ability of the compounds of this invention to inhibit TNFct production was also 
assessed in a human whole blood assay. Human whole blood secretes TNFct when stimulated 
with LPS. This property of blood forms the basis of an assay which is used as a secondary 

20 test for compounds which profile as active in the PBMC test. 

Heparinised (10 units/ml) human blood was obtained from volunteers. 160|il whole 
blood were added to 96 well round-bottom plates (Corning 25850). Compounds were 
solubilised and serially diluted in RPMI 1640 medium (Gibco) supplemented with 50 units/ml 
penicillin, 50jig/ml streptomycin and 2mM glutamine, as detailed above. 20|al of each test 

25 concentration was added to appropriate wells (triplicate cultures). 20^1 of RPMI 1640 

medium supplemented with antibiotics and glutamine was added to control wells. Plates were 
incubated for 30 minutes at 37°C (humidified incubator), prior to addition of 20jal LPS (final 
concentration 10ng/ml). RPMI 1640 medium was added to control wells. Six "LPS alone" 
and four "medium alone" controls were included on each plate. A known TNFct 

30 synthesis/secretion inhibitor was included in each test. Plates were incubated for 6 hours at 
37°C (humidified incubator). Plates were centrifuged (2000rpm for 10 minutes) and lOO^il 



BNSDOCID: <WO 0018738A1_I_> 



WO 00/18738 

PCT/GB99/03144 

-50- 

EL, A <s WO92/I0190 ana Qnm p imM2l££a ^^ " 
Ausbe, „ a ,„ lohn Wiley an, Sons te c, The paired ^ _ ' ^ 

we, obtained fem R&D Systems (catalogue no, MAB6 1 0 anti-human TNFa coating 
5 anttbody, BAF2 10 biotinylated an,i-huma„ TNFa detect antibody). . 
Ex vivo / f n vivo assessment 

The ability of fte compounds of this invention as „ vivo TNFa inhibitors were 
assessed ,„ the « or mouse. Briefly, gr o ups of m a,e Wistar Alderley Parte (AP) rats (, 80- 
2108) were dosed with eotnponnd (6 rats) or dnig vehjc , e (]0 < 
■ 0 for example peroral (p.o.), intraperitoneal (i.p, or subcutaneous ( , c ., ^ ^ ^ 
« wete saertfleed using a rising concentration of C0 2 and b,ed ou, via 
cavae into 5 Units of sodium heparin/m, biood. Biood sanies wetc immediately p,aced on 
o and nonaged a, 2000 tpm for ,0 mi n a, 4-C and flte harvested p,aa mas Wn a , -20X 
*r sn sequent aasay of their effect on TNFa production by LPS-slimulated human b,o„d 
TTtera, plasma samp,es were thawed and ,75ul of each sample was addert to a se, forma, 

ZT ZT" r0md b0 " 0m P ' aK <Ct>min8 25850) ' ^ ° f — ' »— «ood 
was men added ,o each well, mixed and the plate was incubated for 30 min a. 37»C 

(humtdifled incubator). LPS <25 M I; final concentration.Opg/ml) was added t o the we„s and 

tncubarton continued for a further 5.5 hours. Con.ro, wells were incubated with 25p, of 

20 medtum alone. P,a,es were then centrifuged for ,0 min at 2000 tpm and 200p, of the 

sup— s were Weed to a 96 „e„ plate and frozen at -20°C for subse q ue„, analysis of 
TNF concentration by ELISA. analysis ot 

Data analysis by dedicated software calculates for each compound/dose: 

% inhibition of TNFa = Mean TNFn (C ontrols) - Mean TN Fa nw~n 

25 X 100 

Mean TNFa (Controls) 

Alternatively, mice could be used instead of rats in the above procedure 
Test as flnrt-arthriti,. 

Activity of a compound as an anti-arthritic agent was tested as follows. Acid soluble 
mmve type „ collagen was show, by Trentham e, « „, ,„ be ma ^ e „ . ^ 
30 polyps when administer, in Freunds incomplete adjuvant. This is now known ,2 
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collagen-induced arthritis (CIA) and similar conditions can be induced in mice and primates. 
Recent studies have shown that anti-TNF monoclonal antibodies [2] and TNF receptor-IgG 
fusion proteins [3] ameliorate established CIA indicating that TNF plays a key role in the 
pathophysiology of CIA. Moreover, the remarkable efficacy reported for anti-TNF 
5 monoclonal antibodies in recent rheumatoid arthritis clinical trials indicates that TNF plays a 
major role in this chronic inflammatory disease. Thus CIA in DBA/1 mice as described in 
references 2 and 3 is a tertiary model which can be used to demonstrate the anti-arthritic 
activity of a compound. Also see reference 4. 

1. Trentham, D.E. et aL, (1977) J. Exp. Med. , 146 . 857. 
10 2. Williams, R.O. et al, (1992) Proc. Natl. Acad. Sci. . 89, 9784. 

3. Williams, R.O. et al., (1995) Immunology, 84, 433. 

4 Badger, M. B. et al, (1996) The Journal of Pharmacology and Experimental 

Therapeutics , 279. 1453-1461. 
Although the pharmacological properties of the compounds of the Formula I vary with 
15 structural change as expected, in general a compound of the Formula I gives over 30% 

inhibition of p38a and/or p38£ at concentrations up to lOfiM and over 30% inhibition in the 
PBMC test at concentrations up to 50|iM. No physiologically unacceptable toxicity was 
observed at the effective dose for compounds tested of the present invention. 
By way of example :- 
20 N-{4-methyl-3-[3-(4-methylpiperra 

has an IC 50 of approximately 1 |iM against p38a and an IC 50 of approximately 4^M in the 
PBMC test; 

N- {4-methy 1-3 -[3-(4-methy Ipiperazin- 1 -y lmethy l)benzamido]phenyl } isoxazole- 
5-carboxamide has an IC 50 of approximately 0.8(iM against p38oc and an IC 50 of 

25 approximately l^iM in the PBMC test; 

N-[3-(4-diethylaminomethylbenzamido)-4-methylphenyl]-2-morpholinopyridine- 
4-carboxamide has an IC 50 of approximately 0.2^M against p38ct, an IC 50 of less than 0.5fiM 
in the PBMC test and an IC 50 of approximately IOjiM in the Human Whole Blood test; 
N-{3-[3-(4-methylpiperazin-l-ylmeth^ 

30 l-ylpyridine-4-carboxamide has an IC 50 of approximately 0. 1 |iM against p38a and an IC 50 of 
less than 0.5|iM in the PBMC test; and 
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4-carbo X am.de has an lC „ of approximate* O.lpM again, p3S a , an IC„ of , ess than 0 5„M 
m the PBMC ,est and an IC„ of approximately 7 M M in the Human Whole Blood tea. 

According to a further aspect of me invention mere is provided a pharmaceutical 
compos,,™ which comprises an amide derivative of the Formula ,, or a pha™aceu„ca,,y- 

"** " — as defined hereinbefora in association with a 

pharmaceutically-acceptable diluent or carrier. 

aa rahleTl ~" " * fa - " — *■ 

.0 powders or granu.es, syrups or elixirs,, for .opica, use (for example as creams, ointmeL 
gels, or aqueous or oily sohmons or suspensions), for admmisuation by inhalahon (for ' 
example as a finely divided powder or a liquid aerosol), for adminis,ra,io„ by insufflation (for 
example as a fine.y divided powder, or for ptuentera, administration (for example as a srerile 
aqueous or o„y so.ution for intravenous, subcutaneous, in.ramuscu.ar or hdmmuscdar dosing 
13 or as a suppository for rectal dosing). 

TTte compositions of the invention may be obtained by convention, procedures using 
convennona, pharmaceutic* extents, we,, known in the ar.. Thus, compositions inrended 
for ora, use may contain, for example, one or more colouring, sweetening, flavouring and/or 
preservative agents. 

20 The amount of active ingredient ma, is combined with one or mo re excipients to 

produce a single dosage form wifl necessarily vaty depending upon the host deated and the 
Pamela, route of admimsnafion. For example, a fcmulaoon intended for ora, 
admnustmtion to humans will generally contain, for example, from 0.5 mg to 
« g of active agent compounded wim an appmpriate and convenient amount of excipiems 
whtch may vary from about 5 to abou, 98 peraen, by weight of the .oral composition 

llKs ^<' f ^<'oscfortherapeuticor P ,ophylac,icptnposesofacomp„ mi d„fme . 
Formula wifl naturafly vary according to the nahare and severiry of me conditions, the age 
and sex of me amma, or patien, and the rou tt of administration, according «o we., known 
principles of medicine. 

30 generafly ^""T " *" " ' *" °< -«*•"* ~ * « 
generafly be admtmsrered so Ura, a dafly dose in the range, f„ r exam P ,e, 0.5 mg to 
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75 mg per kg body weight is received, given if required in divided doses. In general lower 
doses will be administered when a parenteral route is employed. Thus, for example, for 
intravenous administration, a dose in the range, for example, 0.5 mg to 30 mg per kg body 
weight will generally be used. Similarly, for administration by inhalation, a dose in the range, 
5 for example, 0.5 mg to 25 mg per kg body weight will be used. Oral administration is - 
however preferred, particularly in tablet form. Typically, unit dosage forms will contain 
about 1 mg to 500 mg of a compound of this invention. 

According to a further aspect of the invention there is provided an amide derivative of 
the Formula I, or a pharmaceutically-acceptable salt or in-vivo -cleavable ester thereof, as 
10 defined hereinbefore for use in a method of treatment of the human or animal body by 
therapy. 

According to a further aspect of the invention there is provided the use of an amide 
derivative of the Formula I, or a pharmaceutically-acceptable salt or in-vivo -cleavable ester 
thereof, as defined hereinbefore in the manufacture of a medicament for use in the treatment 

15 or medical conditions mediated by cytokines. 

In a further aspect the present invention provides a method of treating diseases or 
medical conditions mediated by cytokines which comprises administering to a warm-blooded 
animal an effective amount of a compound of the Formula I, or a pharmaceutically-acceptable 
salt or in-vivo -cleavable ester thereof. 

20 In a further aspect the present invention provides the use of a compound of the 

Formula I, or a pharmaceutically-acceptable salt or in-vivo -cleavable ester thereof, in the 
manufacture of a medicament for use in the treatment of diseases or medical conditions 
mediated by TNF, IL-1, IL-6 or IL-8. 

In a further aspect the present invention provides a method of treating diseases or 

25 medical conditions mediated by TNF, IL-1, IL-6 or IL-8 which comprises administering to a 
warm-blooded animal an effective amount of a compound of the Formula I or a 
pharmaceutically-acceptable salt or in-vivo -cleavable ester thereof. 

In a further aspect the present invention provides the use of a compound of the 
Formula I, or a pharmaceutically-acceptable salt or in-vivo -cleavable ester thereof in the 

30 manufacture of a medicament for use in the treatment of diseases or medical conditions 
mediated by TNF. 
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In a further aspect the present invention provides a method of treating diseases or 
metal conditions mediated by TNF which comprises administering to a warm-blooded 
-mal an effective amount of a compound of the Formula I, or a pharmaceutical.y-acceptable 
salt or m-vivo-cleavable ester thereof. 
5 In a further aspect the present invention provides the use of a compound of the - 

Formula I, or a pharmaceutically-acceptable salt or in^yo-cleavable ester thereof in the 
manufacture of a medicament for use in inhibiting TNF, IL-1, IL-6 or IL-8. 

In a further aspect the present invention provides a method of inhibiting TNF IL 1 
IL-6orIL-8 which comprises administering to a warm-blooded animal an effective amount 
of a compound of the Formma I, or a pharmaceutically-acceptable salt or in-vivo-cleavab,e 
ester thereof. " 

In a further aspect the present invention provides the use of a compound of the 
Formula I, or a pharmaceutically-acceptable salt or m.yiyo-cleavable ester thereof in the 
manufacture of a medicament for use in inhibiting TNF. 
15 In a further aspect the present invention provides a method of inhibiting TNF which 

comprises administering to a warm-blooded animal an effective amount of a compound of the 
Formula I, or a pharmaceutically-acceptable salt or mviyo-cleavable ester thereof. 

In a further aspect the present invention provides the use of a compound of the 
F ™^°rapharmaceu^ ^ 
manufacture of a medicament for use in the treatment of diseases or medical conditions 
mediated by p38 kinase. 

In a further aspect the present invention provides a method of treating diseases or 
medteal conditions mediated by p 38 kinase which comprises administering to a warm- 
blooded anirna, an effective amount of a compound of me Formma , or a pharmaceuticauy- 
25 acceptable salt or in^yjyo-cleavable ester thereof. 

In a further aspect the present invention provides the use of a compound of the 
Fomtuia I, or a pharmaceuticahy-acueptabie sa„ or m^deavable ester thereof in the 
manufacture of a medicament for use ir, the production of a p 38 ki nase inhibitory effect 
,„ . „.„. In * «»e present invention provides a method of providing a p 3S kinase 

30 mhtbttoty effect which comprises administering to a warm-Hooded anima, an effective 
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amount of a compound of the Formula I, or a pharmaceutically-acceptable salt or in-vivo - 
cleavable ester thereof. 

In a further aspect the present invention provides the use of a compound of the 
Formula I, or a pharmaceutically-acceptable salt or in-vivo - cleavable ester thereof, in the 
5 manufacture of a medicament for use in the treatment of rheumatoid arthritis, asthma, irritable 
bowel disease, multiple sclerosis. AIDS, septic shock, congestive heart failure, ischaemic 
heart disease or psoriasis. 

In a further aspect the present invention provides a method of treating rheumatoid 
arthritis, asthma, irritable bowel disease, multiple sclerosis, AIDS, septic shock, congestive 
1 0 heart failure, ischaemic heart disease or psoriasis which comprises administering to a warm- 
blooded animal an effective amount of a compound of the Formula I, or a pharmaceutically- 
acceptable salt or in-vivo -cleavable ester thereof. 

The compounds of this invention may be used in combination with other drugs and 
therapies used in the treatment of disease states which would benefit from the inhibition of 
15 cytokines, in particular TNF and IL-1. For example, the compounds of the Formula I could 
be used in combination with drugs and therapies used in the treatment of rheumatoid arthritis, 
asthma, irritable bowel disease, multiple sclerosis, AIDS, septic shock, congestive heart 
failure, ischaemic heart disease, psoriasis and the other disease states mentioned earlier in this 
specification. 

20 For example, by virtue of their ability to inhibit cytokines, the compounds of the 

Formula I are of value in the treatment of certain inflammatory and non-inflammatory 
diseases which are currently treated with a cyclooxygenase-inhibitory non-steroidal 
anti-inflammatory drug (NSAID) such as indomethacin, ketorolac, acetylsalicyclic acid, 
ibuprofen, sulindac, tolmetin and piroxicam. Co-administration of a compound of the 

25 Formula I with a NSAID can result in a reduction of the quantity of the latter agent needed to 
produce a therapeutic effect. Thereby the likelihood of adverse side-effects from the NSAID 
such as gastrointestinal effects are reduced. Thus according to a further feature of the 
invention there is provided a pharmaceutical composition which comprises a compound of the 
Formula I, or a pharmaceutically-acceptable salt or in-vivo -cleavable ester thereof, in 

30 conjunction or admixture with a cyclooxygenase inhibitory non-steroidal anti-inflammatory 
agent, and a pharmaceutically-acceptable diluent or carrier. 



BNSDOCID: <WO 001 8738A1_I_> 



WO 00/18738 

PCT/GB99/03144 

-56- 

The compounds of the i„ve„,io„ may also be used with anti-inflammatory agems such 
^a»«>h.b,torof t heen^me5.|ip 0 xygen M e. 

The compos of the Formula I may a.so be used in the tmatmen, of conditions such 
- t meumamid arthritia in combinabon with antiardtridc agents such as g o,d, methotrexa, 
steroids and petncillinamine, and in conditions such as omarthritis in combinadon with - 
steroids. 

The compounds of .he present invention may a.so be administered in degradadve 
dtseaaes, for exampie osteoarthritis, with ehondroproteetive, anti-degradative and/or 

u Arteparon and glucosamine salts such as Antril. 

The compounds of the Formula I may be be used in the treatment of asthma in 
eombmation with andasthmadc agents such ^ bronchodflators and leuxotriene antagonists 
If formulated as a fixed dose such combination products em pl oy fire compounds of' 

2~ ^^^^^^inandtheomerphannaeenL.y.aefiv. 
„h,n lts approved dosagerange. Se q uenda, use is conned when a combLdon 
formulation is inappropriate. 

Ahhough the eompounds of me Formula I am primary of vaiue as therapeutic agents 

t!iTb';n <inClUdbS -* " a ' SO — W — et i, is suited 

o^btt, eeffeetsofeytoxines. Thus, dtey a, usefid as p_logica, stamlards for use 
the d^elopmen, of new biological tests and in the search for new phannacologica, agents 
The mvendon wil. now be Wustrated in the Mowing no „. limiting Examples „ 
which, unless otherwise stated:- 

(1) operations were earned out a, ambient temperamre, fe, in die range . 7 to 25°C 
and under an atmosphere of an inert gas such as argon unless otherwise stated* 

C) "^^nswemcartedou.bym-n.yevapomtioniavaeuoandwork-up 
proeedures were earned out after removal of residual solids by filttafion- 
dii) column chrotnatogmphy (by the flash procedure) ^ ^ 

ehromatogtaphy (MP LC) wem perfonned on Merck Kieseige, silica (Art 9385) or 
Lichroprep RP.,g (Art . 9303) ^ ^ ^ £ 

Gemtany or h,gh pressure iiquid chromatogmphy (HPLC) was performed on C. 8 reverse 
Phase silica, for example on a Dynamax C-l 8 60A preparative mvemed-phase columrr 
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(iv) yields are given for illustration only and are not necessarily the maximum 
attainable; 

(v) in general, the end-products of the Formula I have satisfactory microanalyses and 
their structures were confirmed by nuclear magnetic resonance (NMR) and/or mass spectral 

5 techniques; fast-atom bombardment (FAB) mass spectral data were obtained using a Platform 
spectrometer and, where appropriate, either positive ion data or negative ion data were 
collected; NMR chemical shift values were measured on the delta scale [proton magnetic 
resonance spectra were determined using a Varian Gemini 2000 spectrometer operating at a 
field strength of 300MHz or a Bruker AM250 spectrometer operating at a field strength of 
10 250MHz]; the following abbreviations have been used: s, singlet; d, doublet; t, triplet; m, 
multiplet; br, broad; 

(vi) intermediates were not generally fully characterised and purity was assessed by 
thin layer chromatographic, HPLC, infra-red (IR) and/or NMR analysis; 

(vii) melting points are uncorrected and were determined using a Mettler SP62 
1 5 automatic melting point apparatus or an oil-bath apparatus; melting points for the 

end-products of the Formula I were determined after crystallisation from a conventional 
organic solvent such as ethanol, methanol, acetone, ether or hexane, alone or in admixture; 
and 

(viii) the following abbreviations have been used:- 
20 DMF N,N-dimethylformamide 

DMSO dimethylsulphoxide 
DMA N,N-dimethylacetamide. 
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Examp le 1 
3-carboxamide 

5 2 ,„ f^r 3 ^ 1 < 009 «) «- ^ded to a stoe d mix^ ofN-(5-amino- 

W hours. I!— ho-, was washed with a satureted at,ueous somtion of sodium bicarbonate 
lb. organrc phase was evaded and the residue was ttitutated under a mixture of eth y , 
acerareand^erher. mare was thuaobtained the title compound ( „.„ 56g); ^ 
10 Seectram: M+H + 444. *J,aaaa& 

as a s J e -tT°" 2 " me * ylPheny,>3 " (4 " m * — 
as a starting matenal was prepared as follows :- 

3-Chloro mcftylben20yl chloride (24 8 ml) _ added (o a stjired 

.5 ttr r r! oani,fae <26 - 6 g) ' ,rie,hy,amine < 49 m,) - «*- 

(SO m» and ». mixture was ^ „ ^ for 

under vacuum a, 4«,C. T*ere was ta obtained 34ta-W( J w ^ 

hea^,„ 54 C and snrred for .« hours. ^ resui^n, soiutton was evaporated and fte res idue 
waadtssoWedm m e ray ,e„e chloride, ^e organic s. tai on was washed widt W a tCT ^ 

„■ , Jt water (50 mi) and acettc actd (10 ml). The resultant mixture was 

sirred and heared to reflux for 5 hour, Water (50 ml) was added and the mixture JT 
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basified by the addition of sodium carbonate. The mixture was filtered and the filtrate was 
evaporated to dryness. The residue was triturated under water and the resultant solid was 
isolated and dried under vacuum at 40°C. There was thus obtained N-(5-amino- 
2-methylphenyl)-3-(4-methylpiperazin-l-ylmethyl)benzamide (11.1 g); NMR Spectrum : 
5 (DMSOd 6 ) 2.03 (s, 3H), 2.13 (s, 3H), 2.24-2.4 (m, 8H), 3.5 (s, 2H), 4.86 (s, 2H) 6.35 (d, 1H), 
6.57 (s, 1H), 6.86 (d, 1H), 7.40-7.48 (m, 2H), 7.78-7.83 (m, 2H), 9.57 (s, 1H); Mass 
Spectrum : 339. 

Example 2 

10 Using an analogous procedure to that described in Example 1, the appropriate 

heteroarylcarbonyl chloride (obtained by the reaction of the corresponding 
heteroarylcarboxylic acid with oxalyl chloride using a conventional procedure) was reacted 
with the appropriate aniline to give the compounds described in Table I. 

15 Table I 




No. 


R 4 


Q 2 


Note 


1 


3-(4-methylpiperazin- 1 -ylmethyl) 


2-fiiryl 


a 


2 


3-(4-methylpiperazin- 1 -ylmethyl) 


2-thienyi 


b 


3 


4-diethylaminomethyl 


2-thienyl 


c 


4 


3-morphoIino 


2-thienyl 


d 


5 


3-(4-methylpiperazin- 1 -ylmethyl) 


5-(2-pyridyl)thien-2-yl 


e 


6 


3-(4-methylpiperazin- 1 -ylmethyl) 


5-isoxazolyl 


f 


7 


3-(4-methylpiperazin- 1 -ylmethyl) 


2-(4-pyridyl)thiazol-4-yl 


g 


8 


4-diethylaminomethyl 


2-(4-pyridyl)thiazol-4-yl 


h 


9 


4-diethylaminomethyl 


2-chloropyrid-4-yl 


i 


10 


3-morpholino 


3-pyridyl 


j 
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11 



12 



14 



15 



16 



3-(4- me thylpiperazin- 1 -ylmethyl) 



J-(4-methylpiperazin- 1 -ylmethyl) 
3-(4-methyIpipera2jn- 1 -ylmethyl)' 



3-(4-methylpiperazin- 1 -ylmethyl) 



4-diethylaminomethyl 



3-(4-methylpiperazin- 1 -ylmethyl) 



2-benzo[b]thiophenyl 
5-benzofiirazany] 



3-(4-methylpiperazin- 1 -ylmethyl) 
3 -( 4 -methylpiperazin- 1 -ylmethyl) 

19 4-dietnyiaminomethyl 

20 1 -W4-metnylpiperazin-l -ylmethyl)" 
^-^-methylpiperazin- 1 -ylmethyl J 



21 



24 



25 



4-diethylaminomethyl 
4-diethylaminomethyl 



2-quinolyl 

2- fijryl" 

5-chlorothien-2-yl 
^-(3-pyridyJ)thiazol-4-yl 

3- methyl-2-phenylpyrazol-4-yj 
3-pyridyl 

2-methoxypyrid-3-yl 
5-morpholinopyrid-3-yl 



m 



26 



27 



^-(4-methylpiperazm- 1 -ylmethyl) " 
-i-(4-methylpi P erazin- 1 -ylmethyl)" 



5-morpholinopyrid-3-yl 
2-quinolyl 



^-(4-methylpiperazin- 1 -ylmethyl)" 



-M4-methyipiperazin- 1 -ylmethyl) 



2-quinoxalinyl 

4-methyl-2-phenyl-l,2,3-triazol-5-yT 
4-dibenzofuranyl 

2-dibenzofuranyl 



Notes 



w 



a) The product gave the following data : Mass M+H 433 

4-Chloromethylbenzoyl chloride (21 4 g) was addeHt. , • 

■ure was stlrred a, amb.e* temperas for 16 hours . ^ ^ 
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isolated, washed in turn with IN aqueous hydrochloric acid solution and with diethyl ether 
and dried under vacuum at 40°C. There was thus obtained N-(2-methyl-5-nitrophenyl)- 
4-chloromethylbenzamide (18 g); NMR (DMSOd 6 ) 2.38 (s, 3H), 4.83 (s, 2H), 7.54-7.61 (m, 
3H), 7.98-8.02 (m, 3H), 8.34 (s, 1H), 10.15 (s, 1H); Mass M+H 305. 
5 Diethylammonium chloride(64.2 g) was added to a stirred suspension of the material 

so obtained and potassium carbonate (1 8.2 g) in acetone (750 ml). The mixture was stirred 
and heated to 54°C for 16 hours. The resultant mixture was evaporated and the residue was 
dissolved in methylene chloride. The organic solution was washed with water and 
evaporated. The resultant solid was isolated and dried under vacuum at 40°C. There was thus 

10 obtained N-(2-methyl-5-nitrophenyl)-4-diethylaminomethylbenzamide (18.1 g); NMR 
(DMSOd 6 ) 0.97 (t, 6H), 2.36 (s, 3H), 2.44-2.49 (m, 4H), 3.58 (s, 2H), 7.43 (d, 2H), 7.51 (d, 
1H), 7.94 (s, 3H), 8.38 (s, 1H); Mass M+H 342. 

Iron powder (29.5 g) was added to a stirred suspension of the material so obtained in 
ethanol (500 ml), water (50 ml) and acetic acid (10 ml). The mixture was heated to reflux and 

15 stirred for 5 hours. Water (50 ml) was added and the mixture was basified by the addition of 
sodium carbonate. The mixture was filtered and the filtrate was evaporated. The residue was 
triturated under water. The resultant solid was isolated, washed with diethyl ether and dried 
under vacuum at 40°C. There was thus obtained the required starting material (18 g); 
NMR (DMSOd 6 ) 0.97 (t, 6H), 2.02 (s, 3H), 2.44-2.49 (m, 4H), 3.56 (s, 2H), 6.37 (d, 1H), 7.59 

20 (s, 1H), 6.85 (d, 1H) ? 7.41 (d, 2H), 7.87 (d, 2H), 9.53 (s, 1H); Mass M+H 312. 

d) The product gave the following data : m.p. 213-215°C; NMR (DMSOd 6 ) 2.18 (s, 3H), 
3.18 (t, 4H), 3.76 (t, 4H), 7.12 (m, 1H), 7.18 (m, 2H), 7.36 (t, 1H), 7.4 (d, 1H), 7.50 (s, 1H), 
7.55 (m, 1H), 7.77 (s, 1H), 7.82 (d, 1H), 8.01 (d, 1H), 9.81 (s, 1H), 10.2 (s, 1H); Mass 
M+H 422. 

25 The N-(5-amino-2-methylphenyl)-3-morpholinobenzamide used as a starting material 

was prepared as folio ws> 

A mixture of ethyl 3-bromobenzoate (1.92 ml), morpholine (1.25 ml), 

2,2'-bis(diphenylphosphino)-l,r-binaphthyl (0.336 g), sodium tert-butoxide (1.615 g) and 

tris(dibenzylideneacetone)dipalladium(0) (0.33 g) and toluene (25 ml) was stirred and heated 
30 to 90°C for 18 hours under argon. The reaction mixture was allowed to cool to ambient 

temperature and extracted with IN aqueous hydrochloric acid. The aqueous phase was 
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basifed wid, concentrated sodjum Mroxide so|utjon ^ exttacKd ^ 

T,f" WM °™ — — «*- and evaporated. Toe residua, oil « 
punfied b y co, umn chronograph, on silica ge , usmg a 4?:3 

s ---«. ase.uen,. -e re was thus obtained m3 . — ^^^^^ J^^ 

i— I aT" ° f mate ^ S ° 5M SOd ' Um hydroxMe soll " i<>n -0 - _ 

buteno, (2 ml) was stmed _ d „_,_ ,„ , , 5 „ c for , 8 ^ ^ mjxtoe 

*. «*. was acidified by fc addinon „ f , N aqurous „„„ ^ ' ^ 

The resuhan, prec,pi,ate was isolated, washed with water and dried «o give 

-~rs; 8, ;r (DMsod<) 31 (t 4h) ' 3 73 * 4h) ' 7 ,9 * - 

°-W ^ <»'< ">« was added ,„ a sotaion of J-n.orphohnobenzoic acid 

1 5 Z T °' ^ KmPera,Ure ' n ° ™ e - ~ - a—d 

added , AftCr reP , e,i,i0n reaCti °" S - ^—nobenzov, ch,„ride (, .23 g) was 

added 0 a a,„ed mtaure of 2- ra e,h y ,. 5 .„ ilro ani,i„e (0 , g) _ «> 

6 hours. The n , Mure waa ^ ^ ^ ^ 

20 ^,, hl « aTOa)fcb] ^ fflso|Bion rheo.an.cp_2! ver 
n, gnes.un, suiphate and evaporate* The re$jdue w s(imd ^ J 

J reSU " an ' S0 ' M ^ ^ - *" *■ JphC 
,-morphohnoben^ide (,.21 g); m . p . I55 . 15S . C; NMR * 

O 1H), 10.02 (s, 1H); Mass M-H 340. 

m „^ rr 50 °r ned ~ " in a ^ ° r ^ < 5 ° -» - —» < 

8 ^ " ° f « —« -~ using 

.O/opanadnnn-on^hon (0,5 g) as ca«a,v sl . After ». cessarion of hydrogen upteke *e 

was^redoffar-ddre residue was washed wi,h m e,h y ,e„e ch.orid . ^ed 
30 nhrates were evaporated te give «he re q ui re d srariing anrine as a so.id (0.S9 g, NivT 
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(DMSOd 6 ) 2.0 (s, 3H), 3.22 (t, 4H), 3.62 (s, 2H), 3.86 (t, 4H), 6.42 (m, 1H), 6.97 (d, 1H), 7.08 
(m, 1H), 7.22 (m, 1H), 7.38 (t, 1H), 7.46 (d, 1H), 7.56 (d, 1H), 7.62 (s, 1H); Mass M+H 312. 

e) The product gave the following data : Mass M+H 526. 

The 5-(2-pyridyl)thiophene-2-carbonyl chloride used as a starting material was 
5 prepared by the reaction of 5-(2-pyridyl)thiophene-2-carboxylic acid with oxalyl chloride^ 
using a conventional procedure. 

f) The reaction mixture was heated to 70°C for 16 hours. The product gave the 
following data : NMR (DMSOd 6 ) 2.19 (s, 3H), 2.21 (s, 3H), 2.25-2.37 (m, 8H), 3.53 (s, 2H), 
7.23-7.27 (d, 3H), 7.44-7.58 (m, 3H), 7.81 (s, 1H), 7.85-7.87 (m, 2H), 8.79 (s, 1H), 9.91 (s, 

10 1H), 10.71 (s, 1H); Mass M+H 434. 

g) The product gave the following data : Mass M+H 527. 

The 2-(4-pyridyl)thiazole-4-carbonyl chloride used as a starting material was prepared 
by the reaction of 2-(4-pyridyl)thiazoIe-4-carboxy lie acid with oxalyl chloride using a 
conventional procedure. 

15 h) The product gave the following data : Mass M+H 500. 

i) After the conventional work-up, the reaction mixture residue was purified by column 
chromatography on an ion exchange column (isolute SCX column from International Sorbent 
Technology Limited, Hengoed, Mid-Glamorgan, UK) using a 99:1 mixture of methanol and a 
saturated aqueous ammonium hydroxide solution as eluent. The product so obtained gave the 

20 following data : NMR (DMSOd 6 ) 1.0 (t, 6H), 2.2 (s, 3H), 2.44-2.49 (m, 4H), 3.6 (s, 2H), 7.24 
(d, 1H), 7.44 (d, 2H), 7.58 (d, 1H), 7.82 (s, 1H), 7.85 (d, 1H), 7.92 (d, 2H), 7.98 (s, 1H), 8.59 
. (d, 1H), 9.83 (s, 1H), 10.54 (s, 1H); Mass M+H 451. 
j) The product gave the following data : m.p. 223-227°C; NMR (DMSOd 6 ) 2.19 (s, 3H), 
3.18 (t, 4H), 3.76 (t, 4H), 7.12 (d, 2H), 7.22 (d, 1H), 7.37 (m, 1H), 7.44 (s, 1H),7.52 (t, 2H), 

25 7.8 (s, 1H), 8.28 (d, 1H), 8.75 (d, 1H), 9.1 (s, 1H), 9.81 (s, 1H), 10.4 (s, 1H). 

k) After the conventional work-up, the reaction mixture residue was purified by column 
chromatography on an isolute SCX ion exchange column using a 99:1 mixture of methanol 
and a saturated aqueous ammonium hydroxide solution as eluent. The product so obtained 
gave the following data : NMR (DMSOd 6 ) 2.13 (s, 3H), 2.23 (s, 3H), 2.32-2.38 (m, 8H), 3.52 

30 (s, 2H), 7.25 (d, 1H). 7.45-7.60 (m, 3H). 7.81-7.86 (m, 4H), 7.99 (s, 1H). 8.6 (d, 1H), 9.89 (s, 
1H) 10.54 (s, 1H); Mass M+H 478. 
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The product so obtained gave the following data : Mass M+H 499. 



0 

m) The product so obtained gave the following data : Mass M+H 485 

n) The product so obtained gave the following data : Mass M+H 494 

o) The product so obtained gave the following data : Mass M+H 406 

5 P) The product so obtained gave the following data : Mass M+H 483 



The 5-chlorothiophene-2-carbon y l chloride used as a starting material was prepared by 

;™ ° f5 - ch * 

q) After the conventional work-up, the reaction mixture residue was purified bv column 
--—graph X-^^l^p^^^^^-- 
methanol as eluen, The product so obtained gave the following data : Mass M+H 527 

ThC ^^-pyridvOthiazo^-carbonyl chloride used as a starting material was prepared 
by the reacnon rf 2( H , 4Wl ^ acid ^ oxa]yi P ^ 

conventional procedure. 
15 r) After ,he convendona, work-up, lhe reaction mixIure ^ was 

methanol as e.uem. The pr „due« so ob,aiaed gave ,he foiiowng data , Mass M+H 52J 

prepare^ ^ 2 *'-^«--^' - as a s^ing nrereria was 

prepared by dre rencon of 3- m e t h yI .2-phe„ y ,p yraZ o,e^ea r bo XyIic acid „i,b oxa ly , chioride 
20 "Sing a conventional procedure. 

s) The P'od U ctsoobtainedgavethef„llowingda.a:MassM + H417 

0 The prodac. was obiained as an od and gave the Mowing daia : Mass M+H 474 

bv .be r 2 " raC ' h ° XyPyridine - 3 ^' — - a srarring mareria, was prepared 

W-.*^,^^^ o*a, yl chioride using a 
15 conventional procedure. 

u) After dre convenuonal work-up, ,he reacUo „ mixtuK Ksiiue was 

1 ~ T amraoniura hydroxide soll " ion 35 *-«• * » — 

f t o ' ' H) ' ^ ^ 1HX 7 58 «• '»)• 7 «-« (™ 4H) S 53 

(m, 3H), 9.88 (s, ,H), ,0.28 (s, 1H); Mass M+H 529. 
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The 5-morpholinopyridine-3-carbonyl chloride used as a starting material was 
prepared by the reaction of 5-morphoIinopyridine-3«carboxylic acid with oxalyl chloride 
using a conventional procedure. 

The 5-morpholinopyridine-3-carboxylic acid used as a starting material was obtained 
5 as follows :- 

N 3 N-Dimethylformamide di-tert-butvl acetal (14.3 ml) was added dropwise to a stirred 
solution of 5-bromopyridine-3-carboxylic acid (3.0 g) in toluene (30 ml) which had been 
heated to reflux. The mixture was heated to reflux for 2 hours. The mixture was allowed to 
cool to ambient temperature and was washed in turn with water and with a saturated aqueous 

10 solution of sodium bicarbonate. The organic phase was evaporated and the residue was 
triturated under a mixture of isohexane and ethyl acetate. There was thus obtained tert-butyl 
5-bromopyridine-3-carboxylate (1.31 g). The filtrate was evaporated and the residue was 
purified by column chromatography on silica using a 5: 1 mixture of isohexane and ethyl 
acetate as eluent. There was thus obtained a second portion of tert-butyl 5-bromopyridine- 

1 5 3-carboxylate (1.71 g). 

Morpholine (0.55 ml) was added to a stirred mixture of tert-butyl 5-bromopyridine- 
3-carboxylate ( 0.8 g), tris(diben2ylideneacetone)dipalladium(0) (0.13 g), 
(S)-(-)-2,2'-bis(diphenylphosphino)-l,r-binaphthyl (0.08 g), sodium tert-butoxide (0.36 g) 
and toluene (10 ml). The mixture was stirred and heated to 90°C for 16 hours. The mixture 

20 was evaporated and the residue was purified by column chromatography using increasingly 
polar mixtures of isohexane and ethyl acetate (a solvent gradient from 5:1 to 2:1 mixtures) as 
eluent. There was thus obtained tert-butyl 5-morpholinopyridine-3-carboxylate (0.5 g); NMR 
(DMSOd 6 ) 1.54 (s, 9H) ? 3.21 (m, 4H), 3.75 (m, 4H), 7.61 (s, 1H), 8.45 (s 5 1H), 8.49 (s, 1H) 
A mixture of tert-butyl 5-morpholinopyridine-3-carboxylate (0.49 g), water (0.5 ml) 

25 and trifluoroacetic acid (5 ml) was stirred at ambient temperature for 3 hours. The solvent 
was evaporated and the residue was triturated under a mixture of diethyl ether and ethyl 
acetate. There was thus obtained 5-morpholinopyridine-3-carboxylic acid (0.37 g); 
NMR (DMSOd 6 ) 3.27 (m, 4H), 3.75 (m, 4H), 7.82 (s, 1H), 8.52 (s, 2H). 
v) After the conventional work-up, the reaction mixture residue was purified by column 

30 chromatography on an isolute SCX ion exchange column using a 99: 1 mixture of methanol 
and a saturated aqueous ammonium hydroxide solution as eluent. The product so obtained 
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4H), 3.6, (s, 2H), 3.76 (m. 4H), 7.02 (d, 1H), 7.45 (d, 2H), 7.58 (d, 1H), 7.77 (s ,H, 7 8 ts 
m 7,, (m , 2H ), ,46 (, 1H) , ,52 (s , IH) , 9 , 3 (s , , H) , , 0 , 8 fe ^ * 
w) The product so obtained gave the following data : Mass M+H 467 

5 1 3H, TJTZT^ save *" fo,,owin8 daB : NMR (DMsod '> 2,3 * »>• 

fe 3H), 2.35 (m, Oft 3.52 (s, 2H), 7.29 (d, ,H), 7.48 (m, 2H), 7.74 (d, 1H) 7 87 (m 2M 
7.98 Cm, 3H), 8.3 <m. 2„), ,53 <s, 1H) , , 92 (s , IH) , 10 , „ ,„ ); ^ ^ 
y) The product so obtained gave the following data : Mass M+H 524 

.0 l 3H, ^ — "« = (DMSOd.) 2,5 <s, 3H), 2.22 

fe 3H), 2.3-2.5 (m, 8H), 3.55 (s, 2H), 7.3 (d, 1H), 7.4-7.65 (m, 6H), 7.8-7 95 (tn 5H) 8 2 a 
1H), 8.35 (d, 1H), 9.95 (s, !H), 10.42 (s, 1H); Mass M+H 533. * 
The ^dibenzofurcn-4-carbony, chloride used as a sorting material was obtatned by the 
-.ton of dtbenzofttran^-carhoxvhc acid (prepared by the procedure disposed in 3 
^tU, ,998, 457-465) and oxaly, ch.oride using a conventional procedtne 
aa) The product so obtained gave the following data : NMR (DMSOdJ 2 2 (s 3H) 24 
• (m, „„,, 3.6 (s, 2„), 7.25 (d, ,„), ,.4-7.65 <tn, 5H), 7.7-7.85 (n, 2H, 7 85 7 95 L I 
l " ^ "* 8 25 <* '»>• » * >* " fe 'H), .0.37(s, ,„,; Mass M+H 533 ^ 
Examp le 3 

l-ylpyndine-4-carboxamide 

1 v, IT""' m §) '° " St " ed ^ ° f M-(H3-(4- ra ed,v,piperaz.„. 

5 r^d » r nZmid ° H - me,h ^O-^o^dine^arboxatnide (0.5 g) and DMSO 

25 1 itr t was s,imd Md hea,ed ,o i2 °° c f ° r 16 ^ ^ — - — 

cTonT " ,emPera,Ure ^ ^ in '° "~ - d «— 

chlonde. The organic phase was evaporated and Ore residue was purified by cohrmn 

chromatography on an iso.ute SCX ion exchange co.umn using a 99:, mixtU re of methano, 

H ^ — ^ as eluent. The* was thus obtained 

*e title compound (0.014 g); Mass_§ E£ ct r um: M+H'513. 
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Example 4 

N-{3-[3-(4-methylpiperazin-l-yImethyl)benzamido]-4-methylphenyl}- 
2-morpholinopyridine-4-carboxamide 

Using an analogous procedure to that described in Example 3, a mixture of 
5 N-{3-[3-(4-methylpiperazin-l-ylmet^ - 
4-carboxamide (0.5 g) and morpholine (5 ml) was stirred and heated to 1 10°C for 16 hours. 
The resultant solution was cooled to ambient temperature and poured into water and extracted 
with methylene chloride. The organic phase was evaporated and the residue was purified by 
column chromatography on an isolute SCX ion exchange column using a 99:1 mixture of 
1 0 methanol and a saturated aqueous ammonium hydroxide solution as eluent. There was thus 
obtained the title compound (0.023 g); Mass Spectrum : M+FT529. 

Example 5 

N-[3-(4-diethylaminomethyIbenzamido)-4-me 
1 5 4-carboxamide 

Using an analogous procedure to that described in Example 3, a mixture of 
N-[3-(4-diethylaminomethylbenzamido)-4-methylphenyl]-2-chloropyridine-4-carboxamide 
(0.5 g) and pyrrolidine (5 ml) was stirred and heated to 80°C for 16 hours. The resultant 
solution was cooled to ambient temperature and poured into water. The resultant solid was 
20 isolated, washed with diethyl ether and dried under vacuum at 40°C. There was thus obtained 
the title compound (0.02 1 g); NMR Spectrum : (DMSOd 6 ) 1 .0 (t, 6H), 1 .95 (m, 4H), 2.2 (s, 
3H), 2.44-2.49 (m, 4H), 3.42-3.5 (m, 4H), 3.6 (s, 2H), 6.86 (s, 1H), 6.96 (d, 1H), 7.22 (d, 1H), 
7.58 (d, 1H), 7.79 (s, 1H), 7.92 (d, 2H), 8.18 (d, 1H), 9.83 (s, 1H), 10.28 (s, 1H); Mass 
Spectrum : M+H + 486. 

25 

Example 6 

N-[3-(4-diethyiaminomethyIbenzamido)-4-methyIphenyl]-2-morphoIinopyridine- 
4-carboxamide 

Using an analogous procedure to that described in Example 3. a mixture of 
30 N-[3-(4-diethylaminomethyIbenzamido)-4-m 

(0.5 g) and morpholine (5 ml) was stirred and heated to 1 10°C for 16 hours. The resultant 
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soluHon wa. coo.ed ,o ambien, remperature md ^ imo ^ ^ 

. a d, washed m diethy , eAer ^ ^ ^ m ^ ^ ^ 

me«^eompo„n d( 0. 0 2, g);msMmB:(DMS ^ , 0ft6H ),2.2 fe 3H) 244-249 
On 4H), 3,2-3,7 tm , 4H) , 3 .a (s , 2H) , 3 . 65 . 3 , 3 (ra , 4H) , , 08 (d> ]H) _ ^ , £™ 
5 -^«)."S(d, I „ ) ,, 79(s , 1H) , 7 , 2(d , 2H) ,, 26(d , 1HX9 ,3,,,^^^. 
MassJEectrum.M+H-502. J ' 



Example 7 

10 



0 33 ' 2 d Py n ,I °" d,n - 1 - yle,hy, h »Hda sal, (0.086 g ), porassium carbonaK 

.233 g) and DMA (6 ml ) was stirred md heaKd „ ^ for , , ^ ^ 

al-owed » coo, to ambien, ,empera,ure a„ d ^ into ^ (100 ^ 
prec,p„a,e was iso,a,ed, washed in nam „ ith water ^ with 

r R T <*— *c^«™ (0,27 6);m ., 

^ <DMS ^ ' « * <«>• * * 3H), 2, <m. 4„>, 2.8 ft 2H) , 4 , 7 (u 2H) 

H), 8.24 (m> ,H), 8,, (m , 1H) , 8.6, (d, ,„,, 8.99 (s, ,H), 9.9 (s, ,H>, ,0.48 (s, ,H, Mass 
SEgctrum: M+IT 495. h 

20 ^^f^*****^^ used as a 

starting material was prepared as follows:- 

2 8 ), DMF (3 drops) and methv.ene ch,„ride (60 m,) and <he mixture was surred a, amWan, 

25 lrrM° r4h0UrS ' TheSO, ^ W ~-—<«uewa s d lsS o,ved i „ 
25 me* y ,eoe ehfcnde (60 m,) a„ d ad d ed dropwise ,o a surred mix,ure 

rr a r; ,ure for 1 8 hours - ^ reac,ion ^ - * - -» — - 

wtm a saturated ar.ueous sodium bicarbonare soiudon. Tbe organic phase was dried over 

30 "~ * ^ ^~ «" «- was Unrated unCer dietby, etber The 

30 resuitanr so„d was dried under vacuum a, 60»C. There was mus obmioed N ,4-memv,- 
3-m t rophe„ y „ q umo,i„e-6-earboxamide (,.59 g); m.p. 2,5-2,6-C; NMEJ^. 
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(DMSOd 6 ) 7.48 (s, 6H), 7.64 (m, 1H), 8.03 (m, 1H), 8.15 (d, 1H), 8.29 (m, 1H), 8.56 (m, 2H) r 
8.68 (s, 1H); 9.02 (m, 1H), 10.84 (s, 1H): Mass Spectrum : M-H'306. 

Iron powder (1 .98 g) was added to a stirred mixture of a portion (0.75 g) of the 
material so obtained, acetic acid (0.67 ml), water (3.33 ml) and ethanol (21.7 ml) and the 
5 resultant mixture was stirred and heated to reflux for one hour. The mixture was poured onto 
an excess sodium carbonate and filtered. The filtrate was evaporated and the residue was 
dissolved in methylene chloride. The solution was washed with water, dried over magnesium 
sulphate and evaporated. The resultant solid was dried under vacuum at 60°C. There was 
thus obtained N-(3-amino-4-methylphenyI)quinoline-6-carboxamide (0.45 g); m.p. 166- 

10 167°C; NMR Spectrum : (DMSOd 6 ) 2.02 (s, 3H), 4.85 (s, 2H), 6.87 ( m, 2H), 7.17 (s, 1H), 
7.61 (m, 1H), 8.09 (d ? 1H), 8.22 (m, 1H), 8.49 (d, 1H), 8.57 (d, 1H); 8.97 (m, 1H), 10.15 (s, 
1H); Mass Spectrum : M+*T278. 

Oxalyl chloride (1.81 g) was added to a stirred solution of 3 -benzyloxy benzoic acid 
(2.72 g) in methylene chloride (100 ml) containing DMF (3 drops) and the resultant solution 

1 5 was stirred at ambient temperature for 3 hours. The solvent was evaporated and the residue 
was dissolved in methylene chloride (40 ml). The solution was added dropwise to a stirred 
mixture of N-(3-amino-4-methylphenyl)quinoline-6-carboxamide (2.75 g), triethylamine 
(1.8 ml) and methylene chloride (60 ml). The mixture was stirred at ambient temperature for 
1 8 hours. The reaction mixture was washed in turn with water and with a dilute aqueous 

20 sodium hydroxide solution. The organic phase was dried over magnesium sulphate and 
evaporated and the residue was triturated under diethyl ether. The resultant solid was dried 
under vacuum at 60°C. There was thus obtained N-[3-(3-benzyloxybenzamido)- 
4-methylphenyl]quinoline-6-carboxamide (3.56 g); m.p. 185-186°C ; NMR Spectrum : 
(DMSOd 6 ) 2.2 (s, 3H), 5.19 (s, 2H), 7.23 (m, 2H), 7.38 ( m, 6H), 7.6 (m, 4H), 7.87 (d, 1H), 

25 8.13 (d, 1H) 3 8.24 (m, 1H), 8.52 (m, 2H), 8.61 (d, 1H); 8.99 (m, 1H) 5 9.9 (s, 1H), 10.84 (s, 
1H): Mass Spectrum : M+H + 488. 

Ammonium formate (1.52 g) was added to a stirred mixture of a portion (2.35 g) of the 
material so obtained, 10% palladium-on-carbon catalyst (0.47 g) and methanol (470 ml). The 
mixture was stirred and heated to reflux for one hour. The reaction mixture was allowed to 

30 cool to ambient temperature and was filtered. The filtrate was evaporated. The residual solid 
was stirred in water for one hour, reisolated, washed in turn with water and with diethyl ether 
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and dried under vacuum „ „„. C . There was ^ ^ ^ ^ 

(OMSOd, , 2 fe 3H,. ,95 (m , 2H) , , 32 (m , 4H) , , 6 , (m , ? 85 

. W M i s , M 1H) ' ^ ^ " 8 " 9 * '»>• ">« 

< s > lti )> Mass Spertn.m- M-H~ 396. 

5 

Examp le S 

N-f 3 M^2-p i perid i „ M( h„ Iy)be ^ midoH . methylphenyll(iuinoli . ne _ 6cari)((Mnii(ic 

Using an analogous procedure to that described in Example 7 

« 3 Wox y ^^^ was rea£ted 

rnMC n ° e,hy ' Ch '° ride '° *" ^ ,i,,e COmP ° U " d h 55% *"* iSME^pecirum- 
(OMSOd.) 1 .39 (m , 2H >, ,.49 (a, 4H), 2.2 ft 3„), 2.42 (s, 4H), 2.65^4^ 2H) 2 „ 

50, } ^ ' H) ' 8 '" (d - 1H) - 9 ' 89fa IH >-'°- 48 ^ 

15 

Example 9 

Using an analogous procedure to that described in Example 7 
W3K3.h y d ro xyben 2 amido)-4-me myl phen yl]q „i„o,i„e-6.c^boxarn^ was reacted with 
2 Tr^r*" 5 8iTC ^ ' i,,e C ° mP0Und fa 58% *"* ******* (DMSOd.) 

7.82 (m , 1H), 7.85 (d, 1H), 8.12 (d, >H), 8.25 (d, ,H), 8.5, (d, ,„), 8.58 (d, ,H) 8 6, (s L 
^9(d,,H,,9.9( s , IH) , 10 .48 ( s,,H, ; Mg^ affia:M+H . 489 . "' % ^ 

25 Examp le 10 

• U ^8» logons procedure to d^t described in Examp,e 3, the appropriate 
cWoropyndinecarboxamide was reacted with the appropriate he,eroe y o,e to give the 
compounds described in Table II. 



30 
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Table II 




No. 


R 4 


Q 2 


Note 


1 


3-(4-methylpiperazin- 1 -ylmethyl) 


4-morpholinopyrid-2-yl 


a I 


2 


4-diethylaminomethyl 


4-morpholinopyrid-2-yl 


b 


3 


3-(4-methylpiperazin- 1 -ylmethyl) 


2-piperazin- 1 -ylpyrid-4-yl 


c 


4 


3-(4-methylpiperazin- 1 -ylmethyl) 


2-piperidinopyrid-4-yl 


d 


5 


3-(4-methylpiperazin- 1 -ylmethyl) 


2-[(S)-(+)-2-hydroxymethyl- 
pyrrolidin- 1 -y l]pyrid-4-y 1 


e 


6 


3-(4-methylpiperazin- 1 -ylmethyl) 


2-[(R)-(-)-2-hydroxymethyl- 
pyrrolidin- 1 -yl]pyrid-4-y 1 


f 


7 


3-(4-methylpiperazin- 1 -ylmethyl) 


2-(3-hydroxypyrrolidin- 
l-yl)pyrid-4-yl 


g 


8 


4-diethylaminomethyl 


2-[(S)-(+)-2-hydroxymethyl- 
pyrrolidin- 1 -yl]pyrid-4-y 1 


h 


9 


4-diethylaminomethyl 


2-[(R)-(-)-2-hydroxymethyl- 
pyrrolidin- 1 -y l]pyrid-4-y 1 


i 


10 


3-(4-methylpiperazin- 1 -ylmethyl) 


2-(4-hydroxypiperidin- 
l-yl)pyrid-4-yl 


j 



5 



Notes 

a) The reactants, N-{3-[3-(4-methylpiperazin-l -ylmethyl)benzamido]- 
4-methylphenyl}-4-chloropyridine-2-carboxamide (0.05 g) and morpholine (3 nil), were 
stirred and heated to 100°C for 16 hours. The resultant solution was cooled to ambient 
10 temperature and poured into water and extracted with methylene chloride. The organic phase 
was evaporated and the residue was purified by reversed-phase column chromatography using 
decreasingly polar mixtures of water and methanol as eluent. There was thus obtained the 
required product (0.016 g); NMR (DMSOd 6 ) 2.19 (s, 3H), 2.2 (s, 3H), 2.31-2.5 (m, 8H), 3.36 
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(".. 4H), 3.53 (s, 2H), 3.73 <m, 4H), 7.07 (d, ,H), 7.22 (d, ,H), 7.42-7.58 ( m , 3H) 7 62 (d 

7 86 2H >' 7 ' 4 * " «• '«)• » (s, ,„,, ,0.47 (s, ,„ ); Mass M+H 52, 
ne M-{3-[3<4-methylpipe^.,. yto ^ yl)te ^ idoHmethy|))hMy 

4<h,orop y ridine-2-carboxamide used as a starting materia, was obtained as f„„ ows .. 

Using an analogous procedure to that described in Example 1 
4<hloropyridi„e.2-carbony, cbioride (prepared by the reaction of 4-ch.„ ro pyri di „e- 
--carboxylic acid and oxaly. cbioride) was reacted with m5-ami„o-2-me,hy I phe„y, ) . 
a-C4-me,hy,p,pera Z i„-, -ytae-hyDbenzamide. The organic phase was evaporated and the 
restduewas purified nstng an iso.nte SCX ion exchange co,umn and a 99:! ntixtureof 
methanol and a saturated a,ueo„s ammonium hydroxide solution as eiuen, He pmduc, so 
obmme* was triturated under a mixture of diethy, ether and ethy, acetate. There was thus 
oNarned the quired starting materia, in 25% yield; NMR 

3H), 2.3,-2.4 (m , 8H) , 3.52 (s, 2H>, 7.23 (d, 1H), 7.47 <m, 2H), 7.65 (d, ,H) 7 84 (m 4ffi 
b) ^■^^,M-PK4-diethylanunomeu,ylbe ra anudoM-me«hylphenyn- 

rcT^r 2 ^" (o ° 5 e> - d moipho,ine <3 m,) - «» *- - «o 

100 C for ,6 hou*. The resuhan, so,u«i„„ was cooled to ambient tem pera,ure and poured 
tnto water and extmcted with methylene cbioride. Tbe organic phase was evaporated turn the 
restdue was purified by reverced-phase column chromatography using decreasing poiar 
20 mixtures of water and methanol as eluent. Tne product so obtained was trirurated under a 
~ f ^' — ^ — was thus obtained the re q uired pmduct 

ft. 2HX3.72 (m , 4H), 7.04 (m, ,H), 7.22 (d, ,H), 7.45 (d, 2H), 7.53 (s, ,H), 7.62 (d .H) 7 93 
(m, 3H), 8.3 (d, 1H), 9.84 (s, ,H), 10.47 (s, ,H); Mass M+H 502. 

25 neM -P-W- di «Maminome l hylbe^amido).4- m eU, y lphenyl h 4-chloropyridi„e- 
2-carboxamtde used as a starting material was prepared as follows :- 

Using an analogous procedure to that described in Example 1 , «5-araino- 

^.phenyl^ieftylamtaom^ylbenzamide was reacted with 4-chlorop y ridi„e- 

30 ZT^T' "* reac,ion was worked - up — - p~ - 

30 ma, descnbed m the portion of No te a) above which is concerned wUh the prepamtion of 
starting materials. 1 
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c) The reactants, N-{3-[3-(4-methylpiperazin-l-ylmethyl)b^^ 
2-chloropyridine-4-carboxamide (0.05 g) and piperazine (1 g), were stirred and heated to 
100°C for 16 hours. The resultant solution was cooled to ambient temperature and poured 
into water and extracted with methylene chloride. The organic phase was evaporated and the 

5 residue was purified using an isolute SCX ion exchange column and a 99: 1 mixture of 
methanol and a saturated aqueous ammonium hydroxide solution as eluent. There was thus 
obtained the required product (0.014 g); Mass M+H 528. 

d) The reactants, N-{3-[3-(4-methylpiperazin-l-ylmethyl)benzamido]-4-methylphenyl}- 
2-chloropyridine-4-carboxamide (0.05 g) and piperidine (3 ml), were stirred and heated to 

10 100°C for 16 hours. The resultant solution was cooled to ambient temperature and poured 
into water and extracted with methylene chloride. The organic phase was evaporated and the 
residue was purified using an isolute SCX ion exchange column and a 99: 1 mixture of 
methanol and a saturated aqueous ammonium hydroxide solution as eluent. There was thus 
obtained the required product (0.013 g); Mass M+H 527. 

1 5 e) The reactants, N- {3-[3-(4-methylpiperazin- 1 -ylmethyl)benzamido]-4-methylphenyl} - 
2-chloropyridine-4-carboxamide (0.2 g) and (S)-(+)-2-pyrrolidinemethanol (0.6 g), were 
stirred and heated to 1 05°C for 16 hours. The resultant solution was cooled to ambient 
temperature and poured into water and extracted with methylene chloride. The organic phase 
was evaporated and the residue was purified by reversed-phase column chromatography using 

20 decreasingly polar mixtures of water and methanol as eluent. The product so obtained was 
triturated under a mixture of diethyl ether and ethyl acetate. There was thus obtained the 
required product (0.053 g); NMR (CDC1 3 ) 1.9-2.2 (m, 4H), 2.2-2.4 (d, 6H), 2.4-2.6 (m, 8H), 
3.3-3.8 (m, 6H), 4.2-4.4 (m, 1H), 6.9 (m, 2H), 7.22 (m, 1H), 7.48 (m, 2H), 7.65-7.8 (m, 2H), 
7.85 (m, 2H), 8.05 (s, 1H); Mass M+H 543. 

25 f) The reactants, N-{3-[3-(4-methyIpiperazin-l -ylmethyl)benzamido]-4-methylphenyl}- 
2-chloropyridine-4-carboxamide (0.2 g) and (R)-(-)-27pyrrolidinemethanoi (0.5 ml), were 
stirred and heated to 105°C for 16 hours and the work-up was as described in Note e). There 
was thus obtained the required product (0.04 g); NMR (CDC1 3 ) 1.95-2.15 (m, 4H) 5 2.3 (d, 
6H), 2.4-2.6 (m, 8H), 3.4-3.8 (m, 6H), 4.25-4.35 (m, 1H), 6.85-6.9 (m, 2H), 7.22 (m, 1H), 

30 7.48 (m, 2H), 7.65-7.8 (m, 3H), 7.85(s,lH), 8.15 (m, 2H); Mass M+H 543. 
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^ 3*^™* m s) Md 3 - hydro;i ~- <°- 5 «* - JL. 1 

o , S ^ ^ W ° rk " UP M deS " ibCd N °* * There was thus 

obra,„ed re qu ,red produc, (0.078 g); NMR (CDC],) 2.0-2.2 ( m , 2H) 2 3 (s 6H) 2 4 2 1 

::^r o< " ^ 

h) The reacams, N-[3-(4-d i e,hv I a mi „„ m e l hy l ben 2 a mi do).4- m e t h yl p h e„ y n. 
4 c hI n dine . 2 . carboxam . de (o , g) ^ (sw+>2 . pyirol . d . Kni 

■0 a t ,rre and he at ed ,o ,05-C for ,6 hours ^ ,he „ ork -up was . descrjbed ' £~ 

z ,he requ,red produc - <o086 g); nmr (cdc « * «x 2.0.2.2 (m z 

2. s, 3H), 2.5-2.6 (m , 4H), 3.3-3.45 ( m , ,„,, 3 .55 ( m , 1H)> 3 .„. 7 (m , 3H) , 3 75 (m 2H " 

3 ;:::rr 6 : 2m 722 <d 2H) ' 7 45 - - - - - - - - 

'5 0 ^^^mS^eftyiamtoomeftylb^ido^me^ptayn. 

-n- and heafcd * , w for 16 _ ^ ^ ^ _ ^ >> - 

4m » ; IT t,Kre,Uired PmiUCt <0 089 * NMR < CDC « «* «• «* K95-2 2 0. 
4H), 2.3 (s, 3H), 2.55 (m, 4H), 2.95 ( m , ,H), 3.4 ( m , ,H), 3.45-3 6 ( m ,H) 3 6 3 7 , ™ 

- 2 H) , 4.3 (m , ,„>, , 85 fm , 2H) , , 22 (ra . IHX 7M (m 2H 

(m, 3H); Mass M+H 516. K> 

otaned te reared produc, (0.066 g); NMR (CDCl,, ,.5->.8 ( m , 2H), , 98 ( ra 2H) 2 2 2 4 
«0, 2.4-2.6 , m , 8„), 3.25 ( m , 2H), 3.45 ( ra , lH) , 3.6 (,2H>, 3 . 95 m , ,„ £ ^ ^ 
««. '«), 7-. (s, ,H), 7.25 (m , ,„,, 7, (m , 2H), 7.7-7.8 ( m , 3„), 7.85 , ,H, 8 0^ 
8-1 felH), 8.3 (d,l H ); Mass M + H 543. " (s, IH), 8.05 (s, IH), 



30 
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Example 11 

N-{3-[3-(4-methyIhomopiperazin-l-ylmethyl)benzamido]-4-methyIphenyl}- 
2-morphoIinopyridine-4-carboxamide 

Potassium carbonate (0. 138 g) was added to a mixture of 
5 N-[3-(3-chloromethylbenzamido)-4-m ~ 
(0.232 g) and 1 -methylhomopiperazine (1 ml) and the mixture was stirred and heated to 80°C 
for 16 hours. The reaction mixture was allowed to cool to ambient temperature and water 
(25 ml) was added. The resultant solid was isolated, washed with water and dried under 
vacuum at 55°C. There was thus obtained the title compound (0.176 g); NMR Spectrum : 

10 (DMSOd 6 ) 1.72 (m, 2H), 2.21 (s, 3H), 2.24 (s, 3H), 2.6 (m, 8H), 3.53 (m, 4H), 3.67 (s, 2H), 
3.74 (m, 4H), 7.1 (d, 1H) ? 7.23 (m, 2H), 7.51 (m, 3H), 7.8 (s, 1H), 7.84 (d, 1H), 7.9 (s, 1H), 
8.25 (d, 1H), 9.86 (s, 1H) ? 10.28 (s, 1H); Mass Spectrum : M+H 543. 

The N-[3-(3-chloromethylbenzamido)-4-methylphenyl]-2-morpholinopyridine- 
4-carboxamide used as a starting material was prepared as follows :- 

15 Triethylamine (31.8 ml) was added to a stirred mixture of 4-methyl-3-nitroaniline 

(15.8 g), 2-chloropyridine-4-carbonyl chloride (20 g) and methylene chloride (1 litre) and the 
resultant mixture was stirred at ambient temperature for 16 hours. The precipitate was 
isolated, washed with a saturated aqueous sodium bicarbonate solution and with methylene 
chloride and dried under vacuum at 40°C. There was thus obtained 2-chloro-N-(4-methyl- 

20 3-nitrophenyl)pyridine-4-carboxamide (10.2 g). The organic filtrate was washed with a 
saturated aqueous sodium bicarbonate solution, dried over magnesium sulphate and 
evaporated. The residue was triturated under methylene chloride and the resultant solid was 
isolated and dried under vacuum at 40°C. There was thus obtained a second crop (8. 13 g) of 
2-chloro-N-(4-methyl-3-nitrophenyl)pyridine-4-carboxamide; NMR Spectrum : (DMSOd 6 ) 

25 2.48 (s, 3H), 7.51 (d, 1H), 7.86 (m, 1H), 7.96 (m, 2H), 8.49 (m, 1H), 8.64 (m, 1H), 10.85 (s, 
1H); Mass Spectrum : M+HT 292 and 294. 

A mixture of the pyridine-4-carboxamide so produced and morpholine (250 ml) was 
stirred and heated to 100°C for 18 hours. The mixture was poured into water (250 ml) and 
stirred for 10 minutes. Methylene chloride (30 ml) was added and the resultant mixture was 

30 stirred for 30 minutes. The resultant solid was isolated, washed with methylene chloride and 
dried in a vacuum oven at 40°C for 18 hours. There was thus obtained N-(4-methyl- 
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2 48 (s, 3H), 3.52 ( m , 4H), 3.7, ( m , 4H>, 7., (d, 1H), 7.25 (s, ,H). 7.49 (d ,H) 7 97 r m , m 
8.2, (m ,,H), 8 .49 (m , IH ), ,0.62 MHUte^J^ ' ' ^ ^ 

5 »TT h ' T" (8 5 ^ ° f ^ ^ ° hained ' 5% ^—-carbon 

c rr, y,ene cworide (4 °° m,) - ad<w - - — — - 

«M hrough d,a.<« earth. The f„ trat e was evap„ ra .ed ,„ give H^^. 

2.0, (a, 3„, 3.52 ( m , 4H), 3.73 < m> 4H), 4.83 (a, 2H), 6.78 (d, ,H), 6.84 (d, ,H) 7 04-7 0 
'0 On. 2H), 7.2 (a, ,„), 8 . 24 (d , 1H) , , 95 fc ]H); .^^^ M+H _ £ )?M 7 08 

4 n,e,h 3 | "': h,0 r thy,ben20yl Chl ° ride (2 8 » ™ «*" '° « —» of M-andno- 
IX T f *-^-ide (3.0 g) , Iri e, hytai „e (, .5 ml) and 

3 2 ; (5 ° m,) ^ *■ reaaion mixture was s,imd * — "~ «- 

3 hoe.. The m . xture was evap„ rate d and «,e residue washed unde, „a Kr The 
reae an, sohd was is„,a,ed, washed in nun with a sa.una.ed abacus sodium oiearbonafc 
**»o„ and « a„d dried under vaeuum a, 55-C The, was .hus oh.ai„ed rhe re q 2d 

ma,ena, (4.6 g); iJMRSoeclrum: (DMSOd.) 2.2, (s, 3H), 3.53 (m, 4H) 3 7 (m 4H) 
485 (s, 2„), 7. ,2 ,d, , H), 7.24 (m , 2H), 7.56 <m, 2H,, 7.65 (d, ,H), 7 8 a ,„, , 1 ,1 
^ 8.03( S , 1H) ,8, 6( d, IH) ,, 98(S , 1H) , I032(s IH);M35 ^ M l H ,H 4 ) 6 ' 5 7 ' 96(d ' '»>• 

Examp le 12 

was JT!I r gOUS PFOCedUre '° ta " EXamPk ' - <*— — 

2 1 aPPr ° Pna " M " P " (3 - °' 4 - Ch, °«"~o)-4- m e. hy ,p h env 1] - 

2-morpho,,„„ p vndi„e-4- ca rboxamide ^ s . ve te ^ described ^ 




Table III 



II I 

CONH^^^NHCO - Q2 



30 
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No. 


R 


Q 


Note 


1 


3-piperazin- 1 -ylmethyl 


2-morpholinopyrid-4-yl 


a 


2 


3-(3-hydroxypyrrohdin-l -ylmethyl) 


2-morpholinopyrid-4-yl 


b 


3 


3-[4-(2-hydroxyethyl)piperazin- 1 -ylmethyl] 


2-morpholinopyrid-4-yl 


c 


4 


3-(3-aminopyrrohdin-l -ylmethyl) 


2-morpholinopyrid-4-yl 


d 


5 


3-(2,6-dimethyImoiphohn-4-ylmethyl) 


2-morpholinopyrid-4-yl 


e 


6 


3-morpholinomethyl 


2-morpholinopyrid-4-yl 


f 


7 


3-(4-isopropylpiperazin- 1 -ylmethyl) 


2 -morpho 1 inopy ri d -4-y 1 


g 


8 


4-morpholinomethyl 


2-morpholinopyrid-4-yl 


h 


9 


4-(4-methylpiperazin- 1 -ylmethyl) 


2-morpholinopyrid-4-yl 


i 


10 


A / A a A WW * • •% t 1 t X 

4-(4-methylhomopiperazin- 1 -ylmethyl) 


2-morpholinopyrid-4-yl 


j 


11 


4~(3-hydroxypyrrohdin- 1 -ylmethyl) 


2-morpholinopyrid-4-yl 


k 


12 


4-[4-(2-hydroxyethyl)piperazin- 1 -ylmethyl] 


2-morpholinopyrid-4-yl 


1 


13 


4-(2,6-dimethylmorpholin-4-ylmethyl) 


2-morpholinopyrid-4-yl 


m 


14 


4-piperazin- 1 -ylmethyl 


2-morpholinopyrid-4-yl 


n 


15 


4-pyrrolidin- 1 -ylmethyl 


2-morpholinopyrid-4-yl 


0 


16 


4-(4-isopropylpiperazin- 1 -ylmethyl) 


2-morpholinopyrid-4-yl 


P 


17 


3-(3-pyrrolidin- 1 -ylpropylaminomethyl) 


2-morpholinopyrid-4-yl 


q 


18 


3-[2-( 1 -methylpyrrolidin-2- 
ylethyl)aminomethyI] 


2-morpholinopyrid-4-yl 


r 


19 


3-[3-(4-methylpiperazin- 1 - 
ylpropyl)aminomethyl] 


2-morpholinopyrid-4-yl 


s 


20 


3-(2-morpholinoethylaminomethyl) 


2-morphoiinopyrid-4-yl 


t 


21 


3-(3-morpholinopropylaminomethyl) 


2-morpholinopyrid-4-yl 


u 


22 


3-(3-dimethylaminopropylaminomethyl) 


2-morpholinopyrid-4-yl 


V 


23 


3-(3-dimethylamino-2,2-dimethylpropyl- 
aminomethyl) 


2-morphohnopynd-4-yl 


w 


24 


4-(2-moipholinoethylaminomethyl) 


2-morpholinopyrid-4-yl 


X 


25 


4-(3-morpholinopropylaminomethyl) 


2-morpholinopyrid-4-yl 


y 


26 


4-(2rpiperazin- 1 -ylethylaminomethy 1) 


2-morpholinopyrid-4-yl 


2 
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27 



28 



29 



30 
IT 



4-(3-pyrrolidin- 1 -ylpropylaminomethyl) 



4-[2-( 1 -methyIpyrroIidin-2- 
ylethyI)aminomethyl] 



4-[3-(4-methyIpiperazin-l . 
ylpropy])aminomethyl] 



2-morpholinopyrid-4-yl 
2-morpholinopyrid-4-yI 



4-(3-dimethyiaminopropylaminomethyJ) 

4-(3-dimethylamino-2,2-dimethyIpropyl- 
aminomethyl) 

4-diethyJaminomethyl 

4-[H-(3-dimethylaminopropyl>N- 
methylaminomethyl] 



2-morphoIinopyrid-4-yI 



aa 



bb 



cc 



2-morpholinopyrid-4-y] del 
2-morpholinopyrid-4-yl ee 



Notes 



a The reaction was earned out in ,he presence of pipeline (,.5 ^, md acetone 
(5 ml) and «he reaction mixture was stirred and heated to 5SX for .6 hours. The mixture was 
evaporated and the residue was triturated under water. The resultant solid was isolated 
washed win, water and dried under vacuum a. 55°C to give the desired product; NMR ' 

List H I ' 7 " ^ 1H> ' 7 fe ,H) ' 7 2H) ' 8 24 <* '»>• « * IH), 

10.28 (s, 1H); Mass M+H 515. 

10 b) The productgavethefo ,, owingdaia;NMR(DMsod() ^ f 

hm Z 1 ( : ,HX 242 <m ' ,H) - 263 ( - 2H> ' 352 ( - 4H >' ^ «■ «« 

79 1 ^ 712 ^ ,H> - 7 2H) - 7 49 »>• " 8 <* '«). 

"9 (s, ,H>, 7.86 ( m , 2H), 8.25 (d, IH). 9.9 (s, ,„,, l0 .28 (s, ,H); Mass M+H 516 

.5 £ 8 m Tr dUC ' ^ "* f °"° Win8 ^ ! (DMS ° dJ 221 fe 3H >' 2 4 'OH). 3.5 
fe IH). 7.85 (m, 2H), 8.25 (d. IH), 9.88 (s, IH). 10.28 (s, IH); Mass M+H 559 
d) TTie product gave the following data ; NMR (DMSOdj) 1 .37 (m, IH), 2.0 (m IH) 
2-U (m . 1H) , 2.2 (s, 3H), 2.6, (n, 4H). 3.52 On, 4H). 3.62 (d, 2H), 3.7, ( m . 4H), 7 ,2 (d 

2 o » o 2 29 ( r 2 m 8 <m ' 2H) ' 757 w - mx 78 <s - ihx 788 (m - 2H> - 8 - 25 <* '»»• »•» * 

IH), 10.29 (s, IH); Mass M+H 515. 
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e) The product gave the following data : NMR (DMSOd 6 ) 1.02 (d, 6H), 1.69 (t, 2H), 2.21 
(s, 3H), 2.69 (d, 2H), 3.55 (m, 8H), 3.71 (m, 4H), 7.1 1 (d, 1H), 7.23 (m, 2H), 7.5 (m, 3H), 7.8 
(s, 1H), 7.87 (m, 2H), 8.26 (d, 1H), 9.89 (s, 1H), 10.29 (s, 1H); Mass M+H 544. 

f) The reaction was carried out in the presence of morpholine (1 .5 mmol) and acetone 

5 (5 ml) and the reaction mixture was stirred and heated to 55°C for 16 hours. The mixture was 
evaporated and the residue was triturated under water. The resultant solid was isolated, 
washed with water and dried under vacuum at 55°C to give the desired product; NMR 
(DMSOd 6 ) 2.22 (s, 3H), 2.39 (m, 4H), 3.54 (m, 6H), 3.6 (m, 4H), 3.73 (m, 4H), 7.1 1 (d, 1H), 
7.28 (m, 2H), 7.55 (m, 3H), 7.8 (s, 1H), 7.89 (m, 2H), 8.3 (d, 1H), 9.94 (s, 1H), 10.32 (s, 1H); 
10 Mass M+H 516. 

g) The product gave the following data : NMR (DMSOdJ 0.95 (d, 6H), 2.21 (s, 3H), 2.41 
(m, 8H), 2.6 (m, 1H), 3.52 (m, 6H), 3.74 (m, 4H), 7.12 (d, 1H), 7.24 (m, 2H), 7.48 (m 5 2H), 
7.57 (d, 1H), 7.8 (s, 1H), 7.86 (m, 2H), 8.25 (d, 1H), 9.88 (s, 1H), 10.28 (s, 1H); Mass M+H 
557. 

15 h) The reaction was carried out in the presence of morpholine (1.5 mmol) and acetone 
(5 ml) and the reaction mixture was stirred and heated to 55°C for 16 hours. The mixture was 
evaporated and the residue was triturated under water. The resultant solid was isolated, 
washed with water and dried under vacuum at 55°C to give the desired product; NMR 
(DMSOd 6 ) 2.2 (s, 3H), 2.38 (m, 4H), 3.56 (m, 10H), 3.73 (m, 4H), 7.1 (d, 1H) 5 7.22 (m, 2H), 

20 7.43 (d, 2H), 7.58 (d, 1H), 7.8 (s, 1H), 7.94 (d, 2H), 8.26 (d, 1H), 9.85 (s, 1H), 10.28 (s, 1H); 
Mass M+H 516. 

The N-[3-(4-chloromethylbenzamido)-4-methylphenyl]-2-morpholinopyridine- 
4-carboxamide used as a starting material was prepared as follows :- 

4-Chloromethylbenzoyl chloride (2 g) was added to a mixture of N-(3-amino- 
25 4-methylphenyI)-2-morpholinopyridine-4-carboxamide (3.0 g), triethylamine (1.5 ml) and 
methylene chloride (50 ml) and the reaction mixture was stirred at ambient temperature for 
3 hours. The mixture was evaporated and the residue was triturated under water. The 
resultant solid was isolated, washed in turn with a saturated aqueous sodium bicarbonate 
solution and water and dried under vacuum at 55°C. There was thus obtained the required 
30 starting material (4.3 g); NMR Spectrum : (DMSOd 6 ) 2.21 (s, 3H), 3.54 (m, 4H), 3.74 (m, 4H), 
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4.84 <s, 2H), 7, , (d, ,„), ,24 ( m , 2H), 7.5 8 (d, 3H), 7.8 (s, ,„>, ,9 8 (d, 2H, , 25 « ,„, 
9-92 (s, IH). ,0.29 (s, JH); Ma^_S£ectrurn M+H' 465. >■ "5 «UH), 

II 8H,T5r U l S r e f0 " OWing ' (DMS0<U 2 H fe ^ " 3H »- "6 
< n, . 8H ^»( m ,6H),3.72< m ,4H),7. 1 2(d, 1 H).7.23( m ,2H),7.43(d,2H) 758(d IH) 
* 7-. (s, -H), 7,4 (d, 2„), S.25 (d, ,H>, 9.84 IH) , ,0.28 (s, ,H> ; Mai M+H 529 

( 3H, ^ri s T e fo " owing *" : nmr (DMsodt> 172 (m ' 2h »- " * 2.23 

(s, 3H), 2.6 (m,8H), 3.52 ( m ,4H), 3.65 (s, 2H), 3.73 (m, 4H), 7.1 <d, IH) 7 23to 2H) 744 
« «X 7.56 Cd, ,„>, ,78 (s , ,H), 7,2 ( d, 2H), 8.24 (d, 1H) , , 83 , l„ 0 ^ 2 
Mass M+H 543. ' (s ' IH) ' 

10 k) The product gave the following data : NMR (DMSOd 4 ) 1.56 (nt, JH) 199 to IH) 
^ 3„) 2.3, to. ,H>, 2.42 to, ■„,, 2.58 to, ,„),,67 to, .„,, 3.5, 
2H , 3,2 ( m , 4H), 4.2 (broad s, ,H), 4.65 ,d, ,H), 7.1 (d, IH), 7.23 to, 2H), 7 43 (d 2H) 
7 i 57Cd,,„ ) ,,,8 ( s,, H) ,,93 ( d,2„ ) , 8 ,5Cd,,H),,83 ( s,,H ) ,,0,9 ( s,;„ ); ^ 

15 " 48 ™~ eaVethef0l ' OW ^^ :NMR(DMS0 ^ 2 - 2 ' <^H,,2.39to, ,0H), 
3^48 to, 8H), 3,2 (nr, 4H), 4.3, (hroad s, ,H), 7., (d, ,„), 7,3 (nr, 2H), 7.42 (d 2H) 7 57 

« .H),7,8 ( , ■„>,,94(d,2„ ) ,8,6(d, ,„,,,84 ( s, , H) , ,„, 8(s , ,„ ); m1m + H^ 

(s 3H) T 6 ZZ*7T ^ ^ : NMR(DMS0 ^ » «X ..66 (,, 2H), 2, 
3H), 2.67 (d, 2H), 3.53 (m, 8H), 3.73 (m, 4H), 7.,, (d, ,H), 7.22 ( m 2H) 7 42 td 2m 

Z ( T 119 fe ,H) ' 793 (d - 2HX 825 (d - '">• 9M •« " '«> -1 

n) The reaction was carried ou, to the presence of piperazine (, .5 nrnto,, and acetone 

ataTed dT' i0n ^ " ^ * " h "~ ™» «• 

evapo ated and the res.due was Wlurat ed under water. The resultant solid was isolated 

PM Od s) 2,1 (a, 3H), 2, to, 4„), 2, (m , 4H), 3.5, to, 6H), 3,2 (nr, 4H), 7, (d ,„, 
7.22 to, 2H), ,42 (d, 2H), 7.58 (d, ,„,, „o (s , 1H) , 7 . 93 (d , 2H)> < 2J * <* " ' 
10.2S (s, IH); Mass M+H 515. fe H>> 

30 (L> rr 0 " 0 " °"* 4 OW iD ^ ~ ° f Py,IOlidine ( ' ' 5 — > »<< 

aZT2 d r°; assd " andheaKdto55 ° cf ° ri6h ^- 

evaporated and ,he restdue was tnturatcd under water. The resultant solid was isolated 
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washed with water and dried under vacuum at 55°C to give the desired product; NMR 
(DMSOd 6 ) 1 .71 (m, 4H), 2.22 (s, 3H), 2.46 (m, 4H), 3.55 (m, 4H), 3.67 (s, 2H), 3.73 (m, 4H), 
7.12 (d, 1H), 7.26 (m, 2H), 7.46 (d, 2H), 7.58 (d, 1H), 7.80 (s, 1H), 7.93 (d, 2H), 8.3 (d, 1H), 
9.89 (s, 1H), 10.33 (s, 1H); Mass M+H 500. 
5 p) The product gave the following data : NMR (DMSOd 6 ) 0.94 (d, 6H), 2.2 (s, 3H), 2:42 
(m, 8H), 2.62 (m, 1H), 3.54 (m, 6H), 3.72 (m, 4H), 7.1 (d, 1H), 7.24 (m, 2H), 7.43 (d, 2H), 
7.57 (d, 1H), 7.79 (s, 1H), 7.93 (d, 2H), 8.26 (d, 1H), 9.85 (s, 1H), 10.29 (s, 1H); Mass 
M+H 557. 

q) The amine reactant was l-(3-aminopropyl)pyrrolidine. The product gave the 
10 following data : NMR (DMSOd 6 ) 1.62 (m, 6H), 2.21 (s, 3H), 2.39 (m, 8H), 3.52 (m, 4H), 3.73 
(m, 6H), 7.13 (d, 1H), 7.23 (m, 2H), 7.51 (m, 3H), 7.8 (m, 2H), 7.91 (s, 1H), 8.25 (d, 1H), 
9.85 (s, 1H), 10.29 (s, 1H); Mass M+H 557. 

r) The amine reactant was 2-(2-aminoethyl)- 1 -methylpyrrolidine. The product gave the 
following data : NMR (DMSOd 6 ) 1.35 (m, 2H), 1.58 (m, 2H), 1.79 (m, 2H), 1.98 (m, 2H), 
15 2.16 (s, 3H), 2.2 (s, 3H), 2.5 (m, 2H), 2.9 (m, 1H), 3.52 (m, 4H), 3.73 (m, 6H), 7.10 (d, 1H), 
7.22 (m, 2H), 7.5 (m, 3H), 7.81 (m, 2H), 7.92 (s, 1H), 8.24 (d, 1H), 9.84 (s, 1H), 10.29 (s, 
1H); Mass M+H 557. 

s) The amine reactant was l-(3-aminopropyl)-4-methylpiperazine. The product gave the 
following data : NMR (DMSOd 6 ) 1.58 (m, 2H), 2.1 (s, 3H), 2.21 (s, 3H), 2.3 (m, 12H), 3.53 
20 (m, 4H), 3.72 (m, 6H), 7.12 (d, 1H), 7.23 (m, 2H), 7.5 (m, 3H), 7.81 (m, 2H), 7.92 (s, 1H), 
8.25 (d, 1H), 9.86 (s, 1H), 10.31 (s, 1H); Mass M+H 586. 

t) The amine reactant was N-(2-aminoethyl)morpholine. The product gave the following 
data : NMR (DMSOd 6 ) 2.2 (s, 3H), 2.25 - 2.65 (m, 9H), 3.54 (m, 8H), 3.72 (m, 4H), 3.78 (s, 
2H), 7.1 1 (d, 1H), 7.23 (m, 2H), 7.5 (m, 3H), 7.8 (m, 2H), 7.91 (s, 1H), 8.25 (d, 1H), 9.85 (s, 

25 1H), 10.29 (s, 1H); Mass M+H 559. 

u) The amine reactant was N-(3-aminopropyl)morpholine. The product gave the 
following data : NMR (DMSOd 6 ) 1.59 (m, 2H), 2.2 (s, 3H), 2.3 (m, 4H), 2.5 (m, 4H), 3.53 
(m, 8H), 3.72 (m, 6H), 7.12 (d, 1H), 7.24 (m, 2H), 7.5 (m, 3H), 7.81 (m, 2H), 7.93 (d, 1H), 
8.24 (d, 1H), 9.86 (s, 1H), 10.29 (s, 1H); Mass M+H 573. 

30 v) The amine reactant was 3-dimethylaminopropylamine. The product gave the 

following data : NMR (DMSOd 6 ) 1.57 (m, 2H), 2.08 (s, 6H), 2.21 (m, 5H), 2.5 (m, 2H), 3.52 
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1H), 8.25 (d, IH), 9.85 (s, 1H), 10.29 (s, 1H); Mass M+H 531 
w) * anaine reaetant was 3-di m e I hy,a m in l> -2,2.d im eU, y ,p r „p ylamine . xhc prod|lct 
gave the fonowing data : NMR (DMSOd ( , 0.82 (s, 6H), 2. 1 (s. 2H). 2. 1 8 (a, 6H) 2 2 (s 3H, 

Z 559 7 " ^ 2H)> 7 " " 1H> ' 8 " 9 (S ' '">• * 'H* Mass 

x) The produet gave the following data : NMR (DMSOd.) 2.2 (s, 3H) 2 32 to 4H1 2 39 
(n., 2„), 2,8 0, 2H), 3.54 (m , 8H), 3.7, to, 4H), 3,7 <s, 2„), ,,2 d, ,H> \ ^ 1 

0 r s™ 57 <d ihx 779 * ih) - 7 m « - - « - « - - -sr^ 

y) The product gave the following data : NMR (DMSOd 6 ) ,. 6I (rn , 2H) 22(s 3 

(s, IH), 7.95 to, 2H), 8.25 (d, IH), 9.84 (s, 1H ), ,0.29 (s, IH); Mass M+H 573 

1 21 T" ^ ^'—P'™- The product gave the following 

rrr, rr 2 - 2(s - 3H> ' 2 - 27(, ' 2Hx2 - 39(m ' 6H "' 5(m ' 2H >- 2 -^«>.3- 

(4 2H), 8.25 (d, IH), 9.83 (s, IH), 10.28 <s, IH); Mass M+H 558 

20 to 8H^r UCt 83Ve f0 "° Wing : <DMSa0 ' 63 6H >' " * 3H), 2.38 
20 to, 8H), o.53 ( m , 4H), 3.74 ( m , 6H), 7.12 (d, IH), 7.23 (m, 2H), 7.44 (d, 2H, 7 57 (d L 

™ (a, IH), 7.93 (d, 2H), 8.24 (d, ,H), 9.82 (s, ,„,, ,0.3 < s , ,H); Mass M+H 557 

b> Theproduct gave the following data : NMR (DMSOdJ ,.34to,2H>, ,,8 (r n,2H), 

25 » 2 ; « ,„ o ; x 723 (m ' 2HX 744 (d> 2Hx 756 w ih) ' 779 * '">• «• 

25 2H),8.27(d, 1H),9.8, (s, IH), 1 0.30 (a, IH); Mass M+H 557. 

ce) The produe, gaV e the following data ; NMR (DMSOd.) 1 .56 (m, 2H) 2 12 fs 3H> 

H)' S S ( 7 m 8, ,2H) ' 3 3 74 ( - 713 « '">• - - ^ 

2H), 7,8 (d, ,H), 7.8, (s, ,H), 7.93 (d, 2H), 8.25 (d, ,H), 9.85 (s, ,H); Mass M+H 586 

30 Jf ^ ^ f0 "° Wing *" : NMR (DMS ° d '> 1 56 2.08 (a, 6H) 2 2 

30 to, 5H), 2, (m , 2H), 3,2 to, 4H), 3.72 to. 6„), 7. , , (d, ,„), 7.23 to, 2„), 7.44 d ^ 
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7.57 (d, 1H), 7.79 (s, 1H), 7.94 (d, 2H), 8.25 (d, 1H), 9.82 (s, 1H), 10.31 (s, 1H); Mass M+H 
531. 

ee) The product gave the following data : NMR (DMSOd 6 ) 0.83 (s, 6H), 2.09 (s, 2H), 2. 1 8 
(s, 6H), 2.21 (s, 3H), 2.28 (s, 2H), 3.53 (m, 4H), 3.72 (m, 4H), 3.75 (s, 2H), 7.1 (d, 1H), 7.22 
5 (m, 2H), 7.45 (d, 2H), 7.57 (d, 1H), 7.8 (s, 1H), 7.93 (d, 2H), 8.25 (d, 1H), 9.8 (s, 1H), 10.28 
(s, 1H); Mass M+H 559. 

ff) The reaction was carried out in the presence of diethylammonium chloride (2.5 mmol), 
potassium carbonate (3 mmol) and acetone (5 ml) and the reaction mixture was stirred and 
heated to 55°C for 18 hours. The mixture was evaporated and the residue was triturated under 
10 water. The resultant solid was isolated, washed with water and dried under vacuum at 55°C to 
give the desired product; NMR (DMSOd 6 ) 0.99 (t, 6H), 2.21 (s, 3H) ; 2.45 (m, 4H), 3.52 (m, 
4H), 3.6 (s, 2H), 3.72 (m, 4H), 7.1 1 (d, 1H), 7.25 (m, 2H), 7.52 (m, 3H), 7.85 (m, 3H), 8.28 
(d, 1H), 9.92 (s, 1H), 10.33 (s, 1H); Mass M+H 502. 

gg) The product gave the following data : NMR (DMSOd 6 ) 1 .57 (m, 2H), 2.08 (s, 6H), 
15 2.12 (s, 3H), 2.2 (s, 5H), 2.34 (t, 2H), 3.51 (m, 6H), 3.7 (m, 4H), 7.1 (d, 1H), 7.23 (m, 2H), 
7.42 (d, 2H), 7.55 (d, 1H), 7.79 (s, 1H), 7.92 (d, 2H), 8.25 (d, 1H), 9.83 (s, 1H), 10.28 (s, 1H); 
Mass M+H 543. 

Example 13 

20 N-{3-[3-(2-morpholinoethoxy)benzamido]-4-methylphenyl}quinoIine-6-carboxamide 

Using an analogous procedure to that described in Example 7 except that the reaction 
mixture was heated to 70°C rather than 40°C, N-[3-(3-hydroxybenzamido)- 
4-methylphenyl]quinoline-6-carboxamide was reacted with 2-morpholinoethyl chloride to 
give the title compound in 41% yield, m.p. 216-217°C; NMR Spectrum : (DMSOd 6 ) 2.21 (s, 
25 3H), 2.47 (m, 4H), 2.73 (t, 2H), 3.59 (t, 4H), 4.18 (t, 4H), 7.17 (m, 1H), 7.24 (d, 1H), 7.42 (t, 
1H),'7.54 (s, 2H), 7,61 (m, 2H), 7.87 (s, 1H), 8.15 (d,.lH), 8.23 (m, 1H), 8.52 (m, 1H), 8.61 
(s, 1H), 9.0 (d, 1H), 9.9 (s, 1H), 10.49 (s, 1H); Mass Spectrum : M+H r 51 1. 

30 



BNSDOCID: <WO 0018738A1J_: 



WO 00/18738 

PCT/GB99/03144 

-84- 

Exam ple 14 

Ustng an anaiogous precede ,„ that described in Exam p,e 7 excep, tha, the reaction 
Was hea,ed 10 70<,C ft" "8 hours rater than to 40X for , 8 hours 

2 2 TrrTr dine ,o give the ut,e compound in ?2% * - * ^^m- ™*>v 

hT 8 " 2H ?; r 716 <d ' 2HX 722 tt IH) - 734 (m ' mx 753 <* ■»>• ^ 

7 85 (m ' 2H) ' 7 95 (m ' '">• «. 1H), 8.23 (m, 1H), 8.52 (m, ,H) 8 59 On 2H> 9 0 
«UH), 10.48 (s ;I H);MM^oec !ffim :M + H*489. X 8.59 (m, 2H), 9.0 

^ start - P - (4 - MrOXybC ™ id °)- 4 -o'^'P^yHqu ta ol i „e.6-carboxa I n i de used as a 

starting matenal was prepared as follows:- 

Using anaiogous procedures to those described in the las, two paragraphs of the 
ponton of Exatnpie 7 which is concerned with the preparation of starring raaterials 
4-ben^oxybenzoic acid was reacted with N^-antino^ethylphenylJouinoItae-* 
6-carboxamide ,o ^veN-p^-benzyioxybenzantidoJ-^eutyipheny,,,^,^ 
6-carboxan,idein50%yie l d, m .p.227-228= C;IJ MO E ^:(DMSOd t ,22,(s 3H) 52 
8-62 (d, ,H), 8.99 (nt, ,H), 9.76 (s, ,H), ,0.47 (a, ,H); and tha, eotnpound was 

20 DMSOd.) 2.2 (s, 3H), 6.83 (d, 2H), 7.23 (d, ,„), 7.6, (m , 2H), 7. S 7^~^ (d ,H> 

«*« « « .H), ,62 (s, 1H) , 8.99 ( d, ,„,, ,6, ( s, ,„,, ,0.46 < J* Z ' 
Spectrum- M-H" 396. 



Examp le 15 

25 !S-[2-n«,by|.5^- n ,„rpl,„ l i nopyrid ^ ylcarbonyhnl . i](i)p|ienyl) 
5-[^3^tae t hyl aini nopr„p y ,).N. nle , hylami „ ol . 2 . ni , robenMm . de 

A ntixture °W2. m ethy,.5.(2- m otpho,i„„ P yrid-4-y 1 carbo„y,ami„o)phe„yn.5. 
chloro-2-^benzantide (0.2 g, and N^-dintethyiaminopropy^ethy^ine (,5 m,, 

™da„dhea,ed 1 o,00.Cfor,6„ours. The mixture was coo,ed and poured nto wlr 
30 T* result pre c ipilae was isola(ed , washe( , , „ ^ ^ ^ J- 

under vacuum a, 40°C. There was thus obtained the tide expound (0.223 g,- NMR 
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Spectrum : (DMSOd 6 ) 1.62-1.74 (m, 2H), 2.12 (s, 6H), 2.18-2.26 (m, 5H), 3.08 (s, 3H), 3.50- 
3.54 (m, 6H), 3.69-3.71 (m, 4H), 6.75 (s, 1H), 6.84 (s, 1H), 7.12 (d, 1H), 7.2 (d, 1H), 7.26 (s, 
1H), 7.68 (d, 1H), 7.9 (s, 1H), 8.04 (d, 1H), 8.26 (d, 1H), 9.82 (s, 1H), 10.04 (s, 1H); Mass 
Spectrum M+H + 576. 

5 The N-[2-methyl-5-(2-morphoIinopyrid-4-ylcarbonylamino)phenyl]-5-chloro- 

2- nitrobenzamide used as a starting material was prepared as follows :- 

Triethylamine (31.8 ml) was added to a stirred mixture of 4-methyl-3-nitroaniline 
(15.8 g), 2-chloropyridine-4-carbonyl chloride (20 g) and methylene chloride (1 litre) and the 
resultant mixture was stirred at ambient temperature for 16 hours. The precipitate was 
1 0 isolated, washed with a saturated aqueous sodium bicarbonate solution and with methylene 
chloride and dried under vacuum at 40°C. There was thus obtained 2-chloro-N-(4-methyl- 

3- nitrophenyl)pyridine-4-carboxamide (10.2 g). The organic filtrate was washed with a 
saturated aqueous sodium bicarbonate solution, dried over magnesium sulphate and 
evaporated. The residue was triturated under methylene chloride and the resultant solid was 

1 5 isolated and dried under vacuum at 40°C. There was thus obtained a second crop (8.13 g) of 

2- chloro-N-(4-methyl-3-nitrophenyl)pyridine-4-carboxamide; NMR Spectrum : (DMSOd 6 ) 
2.48 (s, 3H), 7.51 (d, 1H), 7.86 (m, 1H), 7.96 (m, 2H), 8.49 (m, 1H), 8.64 (m, 1H), 10.85 (s, 
1H); Mass Spectrum : M+H + 292 and 294. 

A mixture of the pyridine-4-carboxamide so produced and morpholine (250 ml) was 
20 stirred and heated to 100°C for 18 hours. The mixture was poured into water (250 ml) and 
stirred for 10 minutes. Methylene chloride (30 ml) was added and the resultant mixture was 
stirred for 30 minutes. The resultant solid was isolated, washed with methylene chloride and 
dried in a vacuum oven at 40°C for 1 8 hours. There was thus obtained N-(4-methyl- 

3- nitrophenyl)-2-morpholinopyridine-4-carboxamide (17.34 g); NMR Spectrum : (DMSOd 6 ) 
25 2.48 (s, 3H), 3.52 (m, 4H), 3.71 (m, 4H), 7.1 (d, 1H), 7.25 (s, 1H), 7.49 (d, 1H) 7.97 (m, 1H), 

8.29 (m, 1H), 8.49 (m, 1H), 10.62 (s, IH): Mass Spectrum : M+fT 343. 

A mixture of a portion (8.5 g) of the material so obtained, 5% palladium-on-carbon 
catalyst (0.85 g) and methanol (600 ml) was stirred under an atmosphere pressure of hydrogen 
gas for 1 8 hours. Methylene chloride (400 ml) was added and the reaction mixture was 
30 filtered through diatomaceous earth. The filtrate was evaporated to give N-(3-amino- 

4- methylphenyl)-2-morpholinopyridine-4-carboxamide (6.41 g); NMR Spectrum : (DMSOd 6 ) 
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(«. 2H), 7.2 (s, 1H), 8.24 (d, 1H), 9.95 (s. 1H); Mas^setQu, M+H* 313 

Oxa.yl ch.oride (0.55 g) was added dropwise to a s,„red mixture of S-chloro 
2-a.^enzoic acid (0.726 g), DMF (a few drops) and merhyiene chloride (25 mi) which had 
5 >~d,o„X. Ther„i xto e„asa ll owed,owarr„ t o amb ie ntt e mp e ratU re j d !l " 
s .rred for 5 hour, The mixtU re was evaporated. The residue was dissoived i n methy , ene 

^ho .uopyndine.-carhoxauride (0.933 g), famine (,.,2 ml) aud merhyiene 
or,de 25 ml , The mixt „re was arirred a, aurhien, ,e m pera,ure for ,6 hours. Theresuhan, 
-0 rec pua c was lsoIated , washed in rum wirh ware, urerhyiene chioride and die ft y, e t her and 
r, d .der vacuum a, 40°C. There was mus ohrained N-P-meUry.^-morphohnopyrrd- 

-23 (a, 3H>, 3.5-3.54 ( m ,4H), 3.69-3.73 (m,4H), 7.,2(d, ,H), 7.2-7.25 (m 2H, 7 58 (d 
m « 'H>.--"C m ,2 H) ,,,5(d, IH) ,8,6(d, (H.M^L™ 



Examp le 1/; 

N-[2- m eth y I- 5 -(2- m orphoIi„op y rid-4- y lcarbo„ y l ami Bo)phe„ y . ] ^ 
5-[NK3-di m eth y laminoprop y ])-N- m eth y laminoJbenzan,ide 

20 < na / miXtUre [2 - methyl - 5 - (2 - m0 ^ h0lin °P- v ^ 

Aftercessataonof^^ ■ 

d ia to m aceous earth and the fHtrate was evaporated. There was thus obtained the title 
25 compound (0. 1 5 g); Mass SEgctrurn M+H + 546. 

Example T7 

I -yl)-2-nitrobenzamide 

30 In a„ ma i ogous procaJure m ^ ^ ^ fa f ^ ^ 
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with 1 -methylpiperazine to give the title compound; NMR Spectrum : (DMSOd 6 ) 2.21 (s, 3H), 
2.24 (s, 3H), 2.41-2.47 (m, 4H), 2.63-2.69 (m, 2H), 3.46-3.53 (m, 8H), 3.69-3.72 (m, 4H), 7.0 
(s, 1H) 7.04-7.12 (m, 2H), 7.19 (d, 1H), 7.25 (s, 1H), 7.57 (d, 1H), 7.88 (s, 1H), 8.04 (d, 1H), 
8.26 (d, 1H), 9.83 (s, 1H), 10.33 (s, 1H): Mass Spectrum : M+IT 560. 

5 

Example 18 

N-[2-methyl-5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]-2-amino- 
5-(4-methyIpiperazin-l-yl)benzamide 

In an analogous procedure to that described in Example 16, N-[2-methyl- 
1 0 5-(2-morpholinopyrid-4-y lcarbonylamino)pheny l]-5-(4-methylpiperazin- 1 -yl)- 

2-nitrobenzamide was reduced catalytically to give the title compound; Mass Spectrum : 
M+H* 530. 

Example 19 

15 N-[2-methyl-5-(2-morphoIinopyrid-4-yIcarbonylamino)phenyl].3-[N-(3- 
dimethylaminopropyl)-N-methylamino]-2-nitrobenzamide 

In an analogous procedure to that described in Example 15, N-[2 -methyl- 
5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]-3-chloro-2-nitroben2amide was reacted 
with N-(3-dimethylaminopropyl)-N-methylamine to give the title compound; NMR Spectrum : 
20 (DMSOd 6 ) 1.44-1.58 (m, 2H), 2.06 (s, 6H), 2.15 (t, 2H), 2.21 (s, 3H), 2.69 (s, 3H), 3.02 (t, 
2H) 5 3.48-3.53 (m, 4H) 3.69-3.73 (m, 4H), 7.1 (d, 1H), 7.19-7.25 (m, 2H), 7.44-7.62 (m, 3H), 
7J4-7.64 (m, 1H), 7.94 (d, 1H), 8.26 (d, 1H), 10.13 (s, 1H), 10.32 (s, 1H); Mass Spectrum : 
M+H + 576. 

The N-[2-methyl-5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]-3-chloro- 
25 2-nitrobenzamide used as a starting material was prepared as follows :- 

In an analogous procedure to that described ir\ the last paragraph of the portion of 
Example 15 which is concerned with the preparation of starting materials, 3-chloro- 
2-nitrobenzoyl chloride (obtained by the reaction of 3-chloro-2-nitrobenzoic acid and oxalyl 
chloride) was reacted with N-(3-amino-4-methylphenyl)-2-morpholinopyridine- 
30 4-carboxamide to give the required starting material; NMR Spectrum : (DMSOd 6 ) 2.2 (s, 3H), 
3.49-3.53 ( m, 4H) 3.69-3.73 (m, 4H), 7.1 (d, 1H), 7.18-7.24 (m, 2H), 7.58 (d, 1H), 7.68-7.78 
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On, 2H), 7.58 (d, ,H), 7.68-7.78 (m , 2H), JMW (ra , 2H)> ^ , H);Ma ^^. 
M+PF 496 and 498. ~' 



-amino- 



Examp ie 2(\ 

5 ^t 2 -»^yl-5-(2-morpholinop y rid-4- y lc a rbonyIami„o)phe„yl]-2- 
3-[N-(3-dimethyI am inopropyI)-N-methylaminoJben2amide 

In an analogous procedure to that described in Example 16, M-p^neilvI. 

5-C2- m or P holino Py rid-4- y lcarbonylamino) P hen y l]-3-[N-(3-dimeth y lamino P ro Py 
H-meth^^-nitrobenzamide was reduced catal y tica,l y to give the title compound- Mass 
10 Spectrum: M+H* 546. "u,iyiass 

Example 21 

N-{3-f3-(4- m eth y Ipipera2in-l-yI m e t hyI)benzamidoJ-4- m ethyI P henyl}- 
23-dihydrobenzofuran-5-carboxamide 

15 M-Dihydrobenzofuran^carboxylic acid (0.109 g) was added «o a stined mixture of 

M-(5-amu,o-2- m ethylphen y l).3-(4.me t hylp i pe ra zin-I- yta e.hyl)benzamide (0 15 g) 
diisopropyethyUatnine (0.232 ml>, ^-azabe^tnazo,.,.^,,,^.^^,^ 

hexafluorophos P ha,e(V) (0.253 g) and DMF (10 ml) and «he mixrure was sfed at ambient 

temperature for 66 hours. The mixture was partitioned between methy.ene cWoride and 

water. The organic phase was washed with a saturated aqueous solution of sodium 

b.carbonate and evaporated. The residue was purified by cohnnn chromatography on an ion 

exchange column (isolate SCX cotamn from International Sorhent TechnCogy Limited 

Hengoed, Mid-Glamorgan, UK) using a 99: , mixture of methane, and a saturated aqueous 

ammonium hydride soiution as e.uen, The product so obtained was dissolved in acetone 

zr t by ** addi,ion ° f isohexane ' ^ was ,hus *«« * «* — 

(0.089 g); mSJiaatm: (DMS(H) 2 , 5 (j _ JH) 2 2 fe ^ ^ ^ ^ 

2H) ,1H I fc 2H), 4.6 (t, 2H), 6.85-6.9 (m, IH), 7,8-7.22 (m, ,„), 7.4-7.6 (m, 3H>'. 7.75-7', 
(m, 5H), 9.85 (s, 1H), 10.0 (s, 1 H); MasjLgEeyrum: M+H* 485. 



30 
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Example 22 

Using an analogous procedure to that described in Example 21, the appropriate 
heteroarylcarboxylic acid was reacted with the appropriate aniline to give the compounds 
described in Table IV. 
5 Table IV 




No. 


R 4 


Q 2 


Note 


1 


3-(4-methylpiperazin- 1 -ylmethyl) 


2-methyl-2o-dihydrobenzofuran-7-yl 


a 


2 


3-(4-methylpiperazin- 1 -ylmethyl) 


2,2-dimethylchroman-6-yl 


b 


3 


3-(4-methylpiperazin- 1 -ylmethyl) 


5-phenylpyrid-3-yl 


c 


4 


3-(4-methylpiperazin- 1 -ylmethyl) 


5-benzyloxypyrid-3-yl 


d 


5 


3-(4-methylpiperazin- 1 -ylmethyl) 


2-chioro-6-phenylpyrid-4-yl 


e 


6 


3-(4-methylpiperazin- 1 -ylmethyl) 


2-(l ,2,4-tnazol- 1 -yl)pyrid-4-yl 


f 


7 


3-(4-methylpiperazin- 1 -ylmethyl) 


2-chloro-6-morpholinopyrimidin-4-yl 


g 


8 


4-diethylaminomethyl 


2-chloro-6-morpholinopyrimidin-4-yl 


h 



10 Notes 

a) The starting material was 2-methyl-2-3-dihydrobenzofuran-7-carboxylic acid which is 
described in J. Med. Chem.. 1 992, 35, 310-31 9. The product gave the following data : NMR 
(DMSOd 6 ) 1.5 (d, 3H), 2.15 (s, 3H), 2.2 (s, 3H), 2.3-2.45 (m, 8H), 2.8-2.95 (m, 1H), 3.35-3.5 
(m, 1H), 3.55 (s, 2H), 4.1-4.2 (m, 1H), 6.95-7.0 (m, 1H), 7.2-7.25 (m, 1H), 7.38-7.55 (m, 4H), 

15 7.6-7.65 (m, 1H), 7.75-7.8 (m, 1H), 7.85-7.9 (m, 2H), 9.7 (s, 1H), 9.9 (s, 1H); Mass 
M+H 499. 

b) The starting material was 2,2-dimethylchroman-6-carboxylic acid which is described 
in J. Med. Chem. . 1997, 40, 2445-245 1 . The product gave the following data : NMR 
(DMSOd 6 ) 1.3 (s, 6H), 1.8 (t, 2H), 2.2 (s, 3H), 2.3 (s, 3H), 2.4-2.6 (m, 8H), 2.8 (t. 2H), 3.55 

20 (s, 2H), 6.75-6.8 (m, 1H), 7.15-7.25 (m, 1H), 7.4-7.6 (m ? 3H), 7.65-7.75 (m, 1H), 7.75-7.8 (m, 
1H), 7.8-7.85 (m, 1H), 7.85-7.9 (m, 2H), 9.9 (s, 1H), 10.0 (s, 1H); Mass M+H 527. 
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c) The starting material was S-phenylpyridine-S-carboxylic acid which is described in 
I^miUm,, 1998,39,4175-4178. The product gave the following data ■ NMR 
(DMSOd 6 ) 2,5 (s, 3H), 2.2 (s, 3H), 2.25-2.45 (m, 8H), 3.5 (s, 2H), 7.25-7.3 (m , ,H) 7 4-7 65 
. ^ 6H), 7.8-7.9 (m , 5H), 8.55 (s. 1H). 9.05 fr 2H), 9.95 (s, 1H), 10.5 (s, !H); Mass M+H ' 

d) The product gave the following data : NMR (DMSOdJ 2.2 (s, 3H). 2.3 (s 3H) 2 4-2 6 
8H), 3.55 (S , 2H), 5.2-5.3 (m , 2H), 7.2-7.3 (m ,H), ,3-7, (m, 8H), 7,-7.85 ' (m H) 

hTm ( M 2 H ' 7 ' 9 " 795 ^ 1H) ' 8 " 8 - 55 1H) ' 8 - 7 " 8 - 75 ( - "* 99 * ^ * 
1H); Mass M+H 550. 

' 0 follows!" 5 - benZy '° XyP! ' ridine - 3 -^ 1 - «« — I - a starting materia. was oblained „ 

Benz >"a'~ho l fl8.4 g) „a S addedover20 rai „u t es I cas, iTC d mi x, ure „f sodium 
hyd„de (60% -MP— on in minora, oH, 6.8 g) and DMF (200 m„. The resuhan, mixture was 
«-«■«. «^ for, hour. A S o 1 u li o„of3.5^ r „ m „ pyridine(40g)inDMF(50 
added and the mixture was heated to 80°C for 2 hour, The mixture was cooled to ambient 
temperature and evaporated. The residua, or, was partitioned hetween ethvl acetate and water 
The orgamc phase was washed with a saturated aqueous sodium chloride solution, dried over ' 
sodmm sulpha* and evaporated. The material so obtained was triturated under hexane The 

20 ^ ^ die%l Mher S ' Vin8 5 -^°^-3-btomo Py ridi„e ('„ g); 

20 NMR (CDCy 5.1 (a, 2H), 7.3-7.5 (m, 6H), 8.3-8.4 (m, 2H). 

A solution of a portion (0.95 g) of the materia, so obtained in diethyl ether (10 ml, was 
added slowly to a mixture of tffl-buty, Hthium and diethyl ether (30 ml) whieh had been 
cooled to -95°C. An excess of DMF was added and the mixture was stirred and al.owed to 
w» to ambient temperature. The teaction mixture was panitioned hetween ethyl acetate and 
water. The organic phase was washed with btme, dried over sodium su.phate and evaporated 
The res, ue was purifier, by column chromamgraphy on silica using a 4: , mixture of hexane ' 
2 ?NM^ elUeM ' ThCTe ^ ^ '° 8iVC 5 -^°^-formy, py ridi„e 

si fZl ? " " 2H)> "" 7 - 55 <m ' 5H) ' 7 - 8 " 7 ' 85 (m ' '»>• 8 <* >»)■ 

8.7 (d, 1H), 10.1 (s, IH). 

30 m , t A r iXtUre ° f 3 P ° ni ° n <0 ' 43 E) ° f ^ — " S ° < *» fa * 3-chloroperbenzoic acid 
(0.7 g) and methylene chloride (15 ml) was aimed a, ambient temperature for 1 hour. The 
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precipitate was isolated and washed with methylene chloride. There was thus obtained 
5-benzyloxypyridineo-carboxylic acid (0.23 g); NMR (DMSOd 6 ) 5.25(s, 2H), 7.35-7.5 (m, 
5H), 7.8-7.85 (m, 1H), 8.57 (d, 1H), 8.67 (d, 1H). 

e) The product gave the following data : NMR (DMSOd 6 ) 2.2-2.3 (m, 6H), 3. 1-3.5 (m, 
5 8H), 3.55 (s, 2H), 7.25-7.3 (m, 1H), 7.4-7.65 (m, 6H), 7.8-7.95 (m, 4H), 8.1-8.2 (m, 2H), 8:4 

(s, 1H), 9.95(s, 1H), 10.6 (s, 1H); Mass M+H 554. 

The 2-chloro-6-phenylpyridine-4-carboxylic acid used as a starting material was 
obtained as follows :- 

Phosphorus oxychloride (28 ml) was added carefully to a stirred sample of 
10 2-hydroxy-6-phenylpyridine-4-carboxylic acid (26 g) and the mixture was heated to 1 10°C. 
Phosphorus pentachloride (63 g ) was added to the hot mixture and the resultant mixture was 
heated to 140°C for 1 hour. The excess of phosphorus oxychloride was evaporated under 
reduced pressure and water was added to the residue which was cooled in an ice-bath. The 
resultant solid was triturated under industrial methylated spirits. The filtrate was evaporated 
1 5 and the resultant residue was triturated under ethyl acetate. The filtrate so obtained was 
evaporated and the residual solid was washed with carbon tetrachloride and dried to give 
2-chloro-6-phenylpyridine-4-carboxylic acid (1 1 g), m.p. 188°C; NMR (DMSOd 6 ) 7.4-7.6 (m, 
3H), 7.8 (s, 1H), 8.0-8.15 (m, 2H), 8.25 (s, 1H). 

f) The product gave the following data : NMR (DMSOd 6 ) 2.2-2.25 (m, 6H), 2.35-2.5 (m, 
20 8H), 3.55 (s, 2H), 7.25-7.3 (m, 1H), 7.4-7.55 (m, 2H), 7.55-7.6 (m, 1H), 7.8-7.9 (m, 3H), 7.9- 

8.0 (m, 1H), 8.3-8.4 (m, 2H), 8.7-8.75 (m, 1H), 9.54 (s, 1H), 9.9 (s, 1H), 10.71 (s, 1H); Mass 
M+H 511. 

The 2-(l,2,4-triazol-l-yl)pyridine-4-carboxylic acid used as a starting material was 
obtained as follows > 

25 Phosphorus oxychloride (73 ml) was added carefully to a stirred sample of 

4-carboxypyridine-N-oxide (21 g) which had been cooled to 0°C. Phosphorus pentachloride 
(62 g ) was added and the resultant mixture was stirred and heated to reflux for 4 hours. The 
mixture was cooled to ambient temperature and poured onto ice. The resultant precipitate was 
isolated and dissolved in 2N aqueous sodium hydroxide solution. The solution was filtered 

30 and the filtrate was acidified by the addition of 2N aqueous hydrochloric acid. The precipitate 
was isolated, washed with water and dried to give 2-chloropyridine-4-carboxylic acid (19.7 g), 
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m.p. 236-2380°C. 

Am.xt.reofaponionfSgJof.hema.erialsoob.ainedand >,2,4-,riazole (4.38 g) was 
sea,ed ■„ a g,ass Carina ,„be and heated ,o ,90-C for 24 hours. The resuhan, m a,eria, was 
ur.ura.ed under merhano, ,„ give a soHd which was iso.ated. There was thus ob,ai„ed 

^^■^^^^ ^ NMR ( ° m 785 «HX 8.2 (s, 
1H), 8.35 (s, 1 H), 8.7 (d, 1H), 9.4 (s, 1H). 

8) TT.eprodu«gave.hefollowi„gdau,:NMR(DMSOd l )2.15(s,3H) 221 (s 3H3 
2.33.2.39 (m , 8H), 3.53 (s, 2H>, 3.69 (hr s, 8H), 7.25 (d, IH), 7.35 (s, 1H) , ^ (m 2„, 

7 «< d -'H),7.86-7.92 (m ,3H),9.89(s,,H ) , 1 0.30(s,,H);MassM + H564a„d566 ' 

The 2-=hloro.6- m on>holi„op y n m idi„e-4-carboxylic aeid used as a sttuting notorial 
was obtained as follows :- 

A mixture of ruethy, ^hioro^morphoiinopyrimidiue^-carboxylate (Chemical 
A steacte vo.ume ,06, ahstrac, .763,3, 0.2, g), fimiurn hydroxide „M, ,.0, m,), memauo, 
(10 m,) and „a.er (2 m,) was « a, ambient ,e m pera,ure for ,6 horns. The mixture was 
evaporated and the residue was dissolved in warer (2.0 ml ). A hydrogen chioride so,u.ion 
OM ,n dreury, ether) was added and «he resuhan, so.id was iso,a.ed. There was rhua obtainer, 
2^o^ m o^ in o P y ri n, dta e-4^ b oxy l ie acid ( 0. ,32 g, ; NMR (DMSOd,, 3.66 (br s, 
8H), 7.28 (s, ,H); Mass M+H*244 and 246. 

h) The produc. gave ,he following data : NMR (DMSOd.) 0.98 (t, 6H) 2 2 (s 3H> 2 43 
20 2.49 (m , 4H), 3,9 (s, 2H), 3,8 (br s, 8H), 7.23 (d, ,„), 7.44 (d, 2H)! 7.63 (d,^ ^ 
(m, IH), 7.92 (d,3H), 8.08 <d,2 H ), 9.82 (s, ,H), ,0.39(s, ,H); Mass M + H45, and453. ' 

Examp le 23 

N-{3-(3-(4-methylpiperazin-l. y l met hyI)benzai„ido]-4-me t hyIphenyl}- 
25 6-morphoIinopyridine-2-carboxamide 

A ^°fM-<3-[3<4-memv,piper^^^^ 
^h,oropyridi„e-2.carb 0 xan,ide (0.2 g) and morpho.ine (3 m.) was stirred and heated to 
UO C for 16 hours. The resuhan. so.ution was coo.ed to ambient temper and ^ 
u»o water and extracted with methy.ene ch.oride. The organic phase was evaporated and the 
30 r«,due was purified by reversed-phase co,umn chromatography on a C,8 iso.ute co.umn 
eluh„gi„i,ia, lywithwaKra „ dthenw . tha5:1 mixmreofwaterandmethano| ^ 
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thus obtained the title compound (0.169 g); NMR Spectrum : (DMSOdJ 2.15 (s, 3H), 2.19 (s, 

3H), 2.25-2.39 (m, 8H), 3.52 (s, 2H), 3.57-3.6 (m, 4H), 3.71-3.75 (m, 4H) ? 7.05 (d, 1H), 7.22 

(d, 1H), 7.4-7.49 (m, 3H), 7.64 (d ; 1H), 7.76 (t 5 1H), 7.82-7.88 (m, 3H), 9.92 (s, 1H), 10.08 (s, 

1H); Mass Spectrum : M+H + 529. 
5 The N-{3-[3-(4-methylpiperazin-l-ylmethyl)benzamido]-4-methylphenyl}- 

6-chloropyridine-2-carboxamide used as a starting material was prepared as follows :- 
A mixture of 6-chloropyridine-2-carbonyl chloride [obtained by the reaction in 

methylene chloride of 6-chloropyridine-2-carboxylic acid (0.5 g) and oxalyl chloride], 

N-(5-amino-2-methylphenyl)-3-(4-methylpiperazin- 1 -ylmethyl)benzamide (0.85 g), 
10 triethylamine (0.97 ml) and methylene chloride (20 ml) was stirred at ambient temperature for 

16 hours. The mixture was washed with a saturated aqueous solution of sodium bicarbonate. 

The organic phase was evaporated and the residue was triturated under a mixture of ethyl 

acetate and isohexane. The resultant solid was isolated and dried under vacuum at 40°C. 

There was thus obtained the required starting material (0.508 g); NMR Spectrum : (DMSOd 6 ) 
15 2.15 (s, 3H), 2.2 (s, 3H), 2.24-2.42 (m, 8H), 3.52 (s, 2H), 7.24 (d, 1H), 7.42-7.52 (m, 2H), 

7.62 (m, 1H), 7.76-7.8 (m, 1H), 7.82-7.88 (m, 2H), 7.93 (s, 1H), 8.07-8.1 (m, 2H), 9.9 (s, 1H), 

10.34 (s, 1H); Mass Spectrum: M+FT478 and 480. 



Example 24 

20 Using an analogous procedure to that described in Example 23, the appropriate 

chloroheteroaryl compound was reacted with the appropriate amine to give the compounds 
described in Table V. 

Table V 




30 
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4-diethylaminomethyl 
4-diethylaminomethyl 
4-diethylaminomethyl 

4-diethylaminomethyl 

4-diethylaminomethyl 

4-diethylaminomethyl 
4-diethylaminomethyl 



11 



4-diethylaminomethyl 



14 



3-(4-methylpiperazin- 1 -y lmethyl) 



6-morpholinopyrid-2-yl 
2-piperidinopyrid-4-yl 
2-(3-hydroxypyrrolidin- 1 -yl)pyrid-4- 

yi 

2-(3-hydroxymethylpiperidin- 

1- yl)pyrid-4-yl 

2- (4-hydroxymethylpiperidin- 

1- yl)pyrid-4-yl 

2- (3-methylpiperidin- 1 -yl)pyrid-4-yl 

2-(2,6-dimethylpiperidin- 1 -yl)pyrid- 
4-yJ 



2-chloro-6-piperidinopyrid-4-yI 
2-chloro-6-morpholinopyrid-4-yl 



2-chloro-6-pyrroIidin- 1 -ylpyrid-4-yl 



2-(3-hydroxymethylpiperidin- 
l-yl)pyrid-4-yl 



2-(4-hydroxymethylpiperidin- 
I-yl)pyrid-4-yl 



3-(4-methylpiperazin-l-ylmethyl) 
3-(4-methylpiperazin- 1 -ylmethyl) 
3-(4-methylpiperazin-l -ylmethyl) 



2-(3-pyrrolin- 1 -yl)pyrid-4-yl 
2-cyclobutylaminopyrid-4-yl 
2-homopiperidin- 1 -ylpyrid-4-yl 



6-morpholinopyrimidin-4-yl 



Notes 



m 



n 



■) The product gave the following data : NMR (DMSOd.) 0.98 (t, 6H), 2 19 (s 3H) 

5 ™ ™ 4H> ' 3 2H) ' 3 ' 57 ' 3 6 (m ' 4H> - 3 ' 7 '- 3 75 ^ 4H) ' 7 05 <* '">• ™ (d, 
5 .H), 7.4.7.46 On, 3H), 7.64 (d, ,H), 7.77 (,, 1„), 7.83 (s, ,H), 7.92 (d, 2H), 9.86 (s !H, 
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10.08 (s, 1H); Mass M+H 502. 

The N-[3-(4-diethylaminomethylte 
2-carboxamide used as a starting material was prepared by the reaction of N-(5-amino- 
2-methylphenyl)-4-diethylaminomethylbenzamide and 6-chloropyridine-2-carbonyl chloride 
5 using an analogous procedure to that described in the portion of Example 23 which is 

concerned with the preparation of starting materials. The required starting material gave the 
following data : NMR (DMSOd 6 ) 0.98 (t, 6H), 2.2 (s, 3H), 2.42-2.49 (m, 4H), 3.59 (s, 2H), 
7.23 (d, 1H), 7.44 (d, 2H), 7.63 (d, 1H), 7.75-7.78 (m, 1H), 7.92 (d, 3H), 8.08 (d 5 2H), 9.82 (s, 
1H), 10.39 (s, 1H); Mass M+H 451 and 453. 
10^ b) The product gave the following data : NMR (DMSOd 6 ) 1.05 (t, 6H), 1.6-1.7 (m, 6H), 
2.3 (s, 3H), 2.5-2.6 (m ? 4H), 3.55-3.65 (m, 6H), 6.8-6.85 (m, 1H), 7.1 (s, 1H), 7.18-7.22 (m, 
1H), 7.42-7.5 (m, 2H), 7.7-7.78 (m, 2H), 7.78-7.85 (m, 2H), 8.0-8.05 (m, 1H), 8.1-8.15 (m, 
1H), 8.2-8.25 (m, 1H); Mass M+H 500. 

c) The product gave the following data : Mass M+H 502. 
15 d) DMF (1 ml) was added as a solvent and a large excess of the amine was used. The 
product gave the following data : Mass M+H 530. 

e) DMF (1 ml) was added as a solvent and a large excess of the amine was used. The 
product gave the following data : Mass M+H 530. 

f) DMF (1 ml) was added as a solvent and a large excess of the amine was used. The 
20 product gave the following data : Mass M+H 514. 

g) DMF (1 ml) was added as a solvent and a large excess of the amine was used. The 
product gave the following data : Mass M+H 528. 

h) One equivalent of triethylamine and 2 equivalents of morpholine were added and 
N-methylpyrrolidin-2-one (1 ml) was added as a solvent. The reaction product was purified 

25 by column chromatography on silica using increasingly polar mixtures of ethyl acetate and 
methanol as eluent. The resultant product gave the following data : NMR (DMSOd 6 ) 0.95-1.0 
(m, 6H), 2.2 (s, 3H), 2.4-2.55 (m, 4H), 3.5-3.6 (m, 6H), 3.65-3.75 (m, 4H), 7.05-7.1 (m, 1H), 
7.15-7.3 (m, 2H), 7.4-7.6 (m, 3H), 7.75-7.8 (m, 1H), 7.9-7.95 (m, 2H), 9.8 (s, 1H), 10.33 (s, 
1H); Mass M+H 536. 

30 The N-[3-(4-diethylaminomethylbenzamido)-4-methylphenyl]-2,6-dichloropyridine- 

4-carboxamide used as a starting material was prepared as follows :- 
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2,6-Dichloropyridine-4-carbonyl chloride (1.5 g) and triethylamine (2.3 ml) were 
added in turn to a stirred mixture of ^(S-amino^-methylphenylM-diethylaminomethyl- 
benzamide (1.71 g) and methylene chloride (47 ml). The resultant mixture was stirred at 
anient temperature for 16 hours. The mixture was evaporated and the residue was 
5 partitioned between methylene chloride and a saturated aqueous solution of sodium - 
bicarbonate. A solid was formed which was insoluble in either phase. The solid was isolated 
washed with water and dried. There was thus obtained the required starting material (2 66 g) • 
NMR (DMSOdJ , .0 (t, 6H), 2.2 (s, 3H), 2.4-2.5 (m, 4H), 3.6 (s, 2H), 7.25 (d, ,H) 7 45 (d 
2H), 7.55 (d, IH), 7.8 (s, IH), 7.9 (d, 2H). 8.0 (s, 2H), 9.8 (s, IH); Mass M+H 485. 
10 i) One equivalent of triethylamine and 2 equivalents of pyrrolidine were added and 
N-methylpyrrolidin-2-one (1 ml) was added as a solvent. The reaction product was purified 
by column chromatography on silica using increasingly polar mixtures of ethyl acetate and 
methanol as eluent. The resultant product gave the following data : NMR (DMSOd ) 0 95-1 0 
(m, 6H), 1.9-2.0 (m, 4H), 2.2 (s, 3H), 2.4-2.5 (m, 4H), 3.4-3.5 (m, 4H), 3.6 (s, 2H), 6 8 (s 
15 IH), 7.0 (s, IH), 7.2-7.25 (m, IH), 7.4-7.45 (m, 2H), 7.5-7.6 (m, IH), 7.75-7.8 (m, IH) 7 9- 
7.95 (m, 2H), 9.8 (s, IH), 10.3 (s, IH); Mass M+H 520. 

j) One equivalent of triethylamine and 2 equivalents of piperidine were added and 
N-methylpyrrolidin-2-one (1 ml) was added as a solvent. The reaction product was purified 
by column chromatography on silica using increasingly polar mixtures of ethyl acetate and 
20 methanol as eluent. The resultant product gave the following data : NMR (DMSOd 6 ) 1 0 (t 
6H), 1.5-1.7 (m, 6H), 2.2 (s, 3H), 2.4-2.55 (m, 4H), 3.5-3.65 (m, 6H), 7.0 (s, IH), 7.15 (s 
IH), 7.2-7.25 (m, IH), 7.4-7.6 (m, 3H), 7.8 (s, IH), 7.9-8.0 (m, 2H), 9.8 (s, IH), 10.3 (s, 'iHV 
Mass M+H 534. 

k) One equivalent of triethylamine and 2 equivalents of morpholine were added and 
25 N-methylpyn-olidin-2-one (1 ml) was added as a solvent. The reaction product was purified 
by column chromatography on silica using increasingly polar mixtures of ethyl acetate and 
methanol as eluent. The resultant product gave the following data : NMR (DMSOd 6 ) 2 15 (s 
3H), 2.2 (s, 3H), 2.3-2.5 (m, 8H), 3.5-3.6 (m, 6H), 3.65-3.75 (m, 4H), 7.05-7.1 (m, IH) 7 15- 
7.3 (m, 2H), 7.4-7.6 (m, 3H), 7.75-7.9 (m, 3H), 9.9 (s, IH), 10.33 (s, IH); Mass M+H 563. 
30 ^ e H-^-[3K4-memylpi P era2m-l-ylmethyl)ben2amido]-4-methylphenyl}- 

2,6-dichloropyridine-4-carboxamide used as a starting material was prepared by the reaction 
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of N-(5-amino-2-methylphenyl)-3-(4-methylpiperazin- 1 -ylmethyl)benzamide and 
2,6-dichloropyridine-4-carbonyl chloride using an analogous procedure to that described in 
the portion of Example 23 which is concerned with the preparation of starting materials. The 
required starting material gave the following data : NMR (DMSOd 6 ) 2.2 (s, 6H), 2.4 (br s, 
5 8H), 3.55 (s, 2H), 7.25 (d, 1H) 5 7.4-7.6 (m, 3H), 7.8-7.9 (m, 3H), 8.0 (s, 2H), 9.9 (s, 1H), H).6 
(s. 1H); Mass M+H 512. 

1) One equivalent of triethylamine and 2 equivalents of pyrrolidine were added and 
N-methylpyrrolidin-2-one (1 ml) was added as a solvent. The reaction product was purified 
by column chromatography on silica using increasingly polar mixtures of ethyl acetate and 
10 methanol as eluent. The resultant product gave the following data : NMR (DMSOd 6 ) 1.9-2.0 
(m, 4H), 2.15 (s, 3H), 2.2 (s, 3H) 5 2.3-2.5 (m, 8H), 3.4-3.5 (m, 4H), 3.5-3.55 (m, 2H), 6.85 (s, 
1H), 7.0 (s, 1H), 7.2-7.3 (m, 1H), 7.4-7.6 (m, 3H), 7.75-7.9 (m, 3H), 9.9 (s, 1H), 10.3 (s, 1H); 
Mass M+H 547. 

m) DMF (1 ml) was added as a solvent and a large excess of the amine was used. The 
15 product gave the following data : Mass M+H 557. 

n) DMF (1 ml) was added as a solvent and a large excess of the amine was used. The 
product gave the following data : Mass M+H 557. 

o) DMF (1 ml) was added as a solvent and a large excess of the amine was used. The 
product gave the following data : Mass M+H 541 . 
20 p) DMF (1 ml) was added as a solvent and a large excess of the amine was used. The 
product gave the following data : Mass M+H 511. 

q) DMF (1 ml) was added as a solvent and a large excess of the amine was used. The 
product gave the following data : Mass M+H 499. 

r) The product gave the following data : NMR (DMSOd 6 ) 1 .45-1 .55 (m, 4H), 1 .7-1 .8 (m, 
25 4H), 2.15-2.2 (m, 6H), 2.3-2.5 (m, 8H), 3.55 (s, 2H), 3.6-3.7 (m, 4H) 5 6.9-6.95 (m, 1H), 6.95- 
7.0 (m, 1H), 7.2-7.25 (m, 1H), 7.4-7.6 (m, 3H), 7.75-7.8 (m, 1H), 7.85-7.9 (m, 2H), 8.15-8.2 
(m, 1H), 9.9 (s, 1H), 10.22 (s, 1H); Mass M+H 541. 

s) The product gave the following data : NMR (DMSOd 6 ) 0.95 (t, 6H), 2.2 (s, 3H), 2.35- 
2.5 (m, 4H), 3.55-3.6 (m, 2H), 3.65-3.7 (m, 8H), 7.2-7.25 (m, 1H), 7.35-7.4 (m, 1H), 7.4-7.45 
30 (m, 2H), 7.6-7.65 (m, 1H), 7.85-7.95 (m, 3H), 8.65 (s, 1H), 9.85 (s, 1H), 10.49 (s, 1H); Mass 
M+H 503. 
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The N-[3K4-diethylamino m ethylte^ 
4-carboxamide used as a starting material was prepared by the reaction of N-(5-amino- 
2 -methyI P henyl)-4-diethylami™^ 

chloride using an analogous procedure to that described in the portion of Example 23 which is 
5 concerned with the preparation of starting materials. The reaction product was purified by- 
column chromatography on silica using increasingly polar mixtures of ethyl acetate and 
methanol as eluent. The resultant required starting material gave the following data : NMR 
(DMSOd 6 ) 1.0 (t, 6H), 2.2 (s, 3H), 2.4-2.5 (m, 4H), 3.6 (s, 2H), 7.2-7.25 (d, 1H), 7.4-7.45 (d, 
2H), 7.6-7.65 (m, 1H), 7.9-8.0 (m, 3H), 8.2 (s, 1H), 9.25 (s, 1H), 9.85 (s, 1H); Mass M+H 
10 452. 

The 6-chloropyrimidine-4-carbonyl chloride used as a starting material was prepared 
as follows :- 

Phosphorus oxychloride (10 ml) was added carefully to a stirred sample of 
6-hydroxypyrimidine-4-carboxylic acid (1 g) and the mixture was heated to reflux for 
15 16 hours. Phosphorus pentachloride (5.8 g ) was added and the resultant mixture was heated to 
reflux for a further 16 hours. The excess of phosphorus oxychloride was evaporated under 
reduced pressure and the residue was distilled. A solid formed in the cooling condenser. 
There was thus obtained 6-chloropyrimidine-4-carboxylic acid (0.5 g); NMR (DMSOd 6 ) 8.07 
(s, 1H), 9.2 (s, 1H), 14.0-14.3 (br s, 1H). 
20 Oxalyl chloride (0.36 ml) was added to a stirred mixture of 6-chloropyrimidine- 

4-carboxylic acid (0.5 g), DMF ( 1 drop) and methylene chloride (13 ml) which had been 
cooled to 0°C. The resultant mixture was stirred at ambient temperature for 4.5 hours and 
evaporated to give the required starting material which was used without further purification. 

25 Example 25 

N-[4-methyI-3-(3-morpholino-5-trinuoromethyIbenzamido)phenyI]- 

2- morphoIinopyridine-4-carboxamide 

3-Morpholino-5-trifluoromethylbenzoyl chloride (0.226 g; obtained by the reaction of 

3- morpholino-5-trifluoromethylbenzoic acid and oxalyl chloride using a conventional 
30 procedure) was added to a stirred mixture of N-(3-amino-4-methyIphenyl)-2- 

morpholinopyridine-4-carboxamide (0.207 g), triethylamine (0.21 ml) and methylene chloride 
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(20 ml) and the reaction mixture was stirred at ambient temperaturefor 16 hours. The organic 
phase was washed with water and with a saturated aqueous sodium bicarbonate solution, dried 
over sodium sulphate and evaporated. The residue was purified by column chromatography 
on silica using a 49: 1 mixture of methylene chloride-and methanol as eluent. There was thus 
5 obtained the title compound as a solid (0. 1 83 g); NMR Spectrum : (DMSOd 6 ) 2. 1 8 (s, 3H)7 
3.25 (t, 4H), 3.5 (t, 4H), 3.7 (t, 4H), 3.78 (t, 4H), 7.09 (d, 1H), 7.21 (s, 2H), 7.25 (d, 1H), 7.37 
(s, 1H), 7.56 (m, 1H), 7.64 (s, 1H), 7.76 (m, 2H), 8.13 <d, 1H), 10.09 (s, 1H), 10.29 (s, 1H); 
Mass Spectrum : M+H + 570. 

The 3-morpholino-5-trifluoromethylbenzoic acid used as a starting material was 
10 prepared as follows :- 

Ethyl 3-morpholino-5-trifluoromethylbenzoate was prepared from ethyl 3-fluoro- 
5-trifluoromethylbenzoate by the method described by Brown et aL, Tetrahedron Lett.. 1999, 
40, 1219. The material so obtained compound gave the following data :- NMR Spectrum : 
(CDC1 3 ) 1.36 (t, 3H), 3.19 (t, 4H), 3.81 (t, 4H), 4.34 (m, 2H), 7.22 (d, 1H), 7.72 (d, 1H), 7.76 
15 (s, 1H). 

A mixture of ethyl 3-morpholino-5-trifluoromethylbenzoate (0.67 g), IN aqueous 
sodium hydroxide solution (3.3 ml) and ethanol (6 ml) was stirred and heated to reflux for 
1 5 minutes and then left to stand for 1 6 hours. The ethanol was evaporated and the residue 
was dissolved in water (6 ml). Hydrochloric acid (1 M, 3.3 ml) was added and the resultant 
20 solid was isolated, washed with water and dried. There was thus obtained 3-morpholino- 
5-trifluoromethylbenzoic acid as a solid (0.464 g); NMR Spectrum : (DMSOd 6 ) 3.25 (t, 4H), 
3.73 (t, 4H), 7.4 (s, 1H), 7.53 (s, 1H), 7.65 (s, 1H), 13.3 (s, 1H). 

Example 26 

25 N-[4-methyl-3-(3-piperidin-4-yloxybenzamido)phenyl]-2-morpholinopyridine- 
4-carboxamide 

l-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.23 g) was added to 
a stirred mixture of 3-(l-tert-butoxycarbonylpiperidin-4-yloxy)benzoic acid (0.32 g), 
N-(3-amino-4-methylphenyl)-2-morpholinopyridine-4-carboxamide (0.3 1 2 g), 
30 1-hydroxybenzotriazole (0.202 g) and DMF (5 ml) which had been cooled to 0°C. The 
reaction mixture was allowed to come to ambient temperature and was stirred for 16 hours. 
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The reaction mixture was partitioned between ethyl acetate and water. The organic phase was 
washed with water and with a saturated aqueous sodium bicarbonate solution, dried over 
magnesium sulphate and evaporated. There was thus obtained N-{3-[3-(l-tert- 

butoxycarbonylpiperidin-4- y loxy)benzamido]-4-methylphenyl}-2-morpholinopyridine- 
5 4-carboxamide (0.46 g); NMJLSj^e^: (DMSOd 6 ) 1.4 (s, 9H), 1.52 (m, 2H), 1.97 (m, 2H), 
2.19 (s, 3H), 3.2 (m, 2H), 3.5 (t, 4H), 3.63 (m, 2H), 3.70 (t, 4H), 4.62 (m, IH), 7.1 (d, IH), ' 
7.18 (m, IH), 7.22 (d, 2H), 7.41 (t, IH), 7.57 (m, 3H), 7.78 (d, IH), 8.79 (d, IH), 9.85 (s, IH), 
1 0.29 (s, 1 H); Mass Snectmm - M+W 616. 

Trifluoroacetic acid (1 ml) was added to a stirred solution of a portion (0.308 g) of the 
10 material so obtained in methylene chloride (1 ml) which had been cooled to 0<>C. The 
reaction mixture was stirred at ambient temperature for 1 8 hours. The mixture was 
evaporated and the residue was triturated under diethyl ether. The solid so obtained was 
dissolved in water (5 ml) and basified by the addition of potassium carbonate. The resultant 
precipitate was collected, washed with water and dried under vacuum to give the title 
15 compound (0.215 g); NMR Spectrum : (DMSOd 6 ) 1.38 (m, 2H), 1.83 (m, 2H), 2.12 (s, 3H) 
2.45 (m, 2H), 2.84 (m, 2H), 3.42 (t, 4H), 3.62 (t, 4H), 4.41 (m, IH), 7.01 (d, IH), 7.08 (d, ' 
IH), 7.17 (m, 2H), 7.33 (t, IH), 7.41 (m, 2H), 7.47 (m IH), 7.7 (d, IH), 8.18 (d, IH), 9.78 (s, 
1 H), 1 0.22 (s, 1 H); Mass Sp ectrum- M+H~ 516. 

The 3-(l-tert-butoxycarbon y lpiperidin-4-yIoxy)benzoic acid used as a starting material 
20 was obtained as follows 

N-tert-Butoxycarbonyl-4-hydroxypiperidine was obtained from a commercial source, 
for example from Neosystem, F67100, Strasbourg, France, or was prepared by the following 
procedure. A solution of di-tert-butyl dicarbonate (53.9 g) in methylene chloride (1 00 ml) 
was added dropwise to a stirred mixture of 4-hydroxypiperidine (25 g), triethylamine (50 ml) 
25 and methylene chloride (250 ml) which had been cooled to 0°C. The resultant mixture was 
allowed to warm to ambient temperature and was stirred for 1 8 hours. The mixture was 
evaporated and the residue was purified by chromatography on silica a 2: 1 mixture of 
isohexane and ethyl acetate as eluent. The oil so obtained was dried under vacuum at 60°C to 
give N-tert-butoxycarbonyl-4-hydroxypiperidine as a white solid (49. 1 g); NMR Snectmnv 
30 (DMSOd 6 ) 1.39 (s, 9H), 1.55 (m, 2H), 1.78 (m, 2H), 2.95 (m, 2H), 3.76 (m, 2H). 

Diethyl azodicarboxylate (1.95 ml) was added dropwise over 5 minutes to a stirred 



BNSDOCID: <WO_001 8738A 1J_> 



WO 00/18738 



PCT/GB99/03144 



-101 - 

mixture of N-tert-butoxycarbonyl-4-hydroxypiperidine (2 g), ethyl 3 -hydroxy benzoate 
(1 .66 g), triphenylphosphine (3.2 g) and THF (40 ml) which had been cooled to 0°C. The 
mixture was stirred at ambient temperature for 40 hours. The solvent was evaporated and the 
residue was triturated under a 9:1 mixture (40 ml) of isohexane and ethyl acetate. The 
5 mixture was filtered and the filtrate was evaporated. The residue was purified by column ~ 
chromatography on silica using a 9:1 mixture (40 ml) of isohexane and ethyl acetate as eluent. 
There was thus obtained ethyl 3-(l-tert-butoxycarbonylpiperidin-4-yloxy)benzoate as an oil 
(1.82 g); NMR Spectrum : (CDC1 3 ) 1.41 (t, 3H), 1.46 (s, 9H), 1.93 (m, 2H), 3.38 (m, 2H), 3.7 
(m ? 2H), 4.36 (q, 2H), 4.52 (m, 1H) ; 7.1 (m, 1H), 7.35 (t ? 3H), 7.58 (s, 1H), 7.62 (d, 1H). 

10 Sodium hydroxide solution (10M; 1 .0 ml) was added to a solution in ethanol (10 ml) 

of the ester so obtained and the mixture was stirred at ambient temperature for 1 8 hours. The 
mixture was evaporated and the residue was dissolved in water (5 ml). A 1M aqueous 
hydrochloric acid solution (10 ml) and glacial acetic acid (1 ml) were added in turn and the 
mixture was extracted with methylene chloride. The organic phase was dried over 

15 magnesium sulphate and evaporated to give the required starting material as a colourless solid 
(1.32 g), m.p. 148-1 50°C; Mass Spectrum : M+HT 322. 

Example 27 

N-{3-[3-(l-tert-butoxycarbonylpyrrolidin-3-yloxy)benzamido]-4-methylphenyl}- 
20 2-morpholinopyridine-4-carboxamide and 

N-[4-methyl-3-(3-pyrroIidin-3-yloxybenzamido)phenyl]-2-morphoIinopyridine- 
4-carboxamide 

Using an analogous procedure to that described in the first paragraph of Example 26, 
3-(l-tert-butoxvcarbonylpyrrolidin-3-yloxy)ben2oic acid was reacted with 

25 N-(3-amino-4-methylphenyl)-2-morphoIinopyridine-4-carboxamide to give 

N-(3-r3-(l-tert-butoxycarbonylpyrrolidin-3-yloxy)benzamido]-4-methylphenyl}- 
2-morpholinopyridine-4-carboxamide; NMR Spectrum : (DMSOd 6 ) 1.42 (s, 9H), 2.15 (s, 2H), 
2.22 (s, 3H), 3.44 (m, 3H), 3.55 (t, 4H), 3.6 (m 3 1H), 3.77 (t, 4H), 5.18 (m, 1H), 7.13 (d, 1H), 
7.21 (m, 1H), 7.37 (m, 2H), 7.5 (t, 1H), 7.56 (s, 1H), 7.61 (d, 2H), 7.81 (d, 1H), 8.3 (d 5 1H), 

30 9.9 (s, 1H), 10.31 (s, 1H); Mass Spectrum : M+KT 602. 
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The product so obtained was treated with trifluoroacetic acid using an analogous 
procedure to that described in the second paragraph of Example 26. There was thus obtained 
the second title compound; NMRJpectrum: (DMSOd 6 ) 1.75 (m, IH), 1.97 (m, 1H),2.19( S , 
3H), 2.8 (m, 3H), 3.05 (m, IH), 3.15 (s, IH), 3.47 (t, 4H), 3.7 (t, 4H), 4.92 (m, IH) 7 08 (d ' 
5 2H), 7.19 (d, IH), 7.21 (s, IH), 7.37 (t, IH), 7.42 (s, IH), 7.56 (m, 2H), 7.71 (s, IH), 8.25 T d, 
IH), 9.91 (s, IH), 10.4 (s. IH); Mass Spectrum - M+H' 502. 

The 3-(l-tert-butoxycarbonylpyrrolidin-3-yloxy)ben Z oic acid used as a starting 
material was obtained as follows :- 

Using an analogous procedure to that described in the second paragraph of the portion 
10 of Example 26 which is concerned with the preparation of starting materials, 

N-tert-butoxycarbonyl-3-hydroxypyrrolidine (J. Amer. Chrn, goc 1982, 104, 5852-5853) 
was reacted with ethyl 3-hydroxybenzoate. The product so obtained was hydrolysed with 
sodium hydroxide using an analogous procedure to that described in the third paragraph of the 
portion of Example 26 which is concerned with the preparation of starting materials. There 
15 was thus obtained the required starting material; NMR Spegfrum : (DMSOd 6 ) 1.38 (s, 9H), 
2.06 (m,2H), 3.1 (m, 3H), 3.55 (m, IH), 5.03 (br s, lH),7.18(m, IH), 7.38 (m,2H), 7.52 (d, 
1 H); Mass Spectrum- M+H + 308. 



Example 28 

20 N-[4-methyl-3-(4-methoxy-3-piperidin-4-yloxybenzamido) P henyl]- 

2- mor P holinopyridine-4-carboxamide 

Using an analogous procedure to that described in the first paragraph of Example 26, 

3- (l -tert-butoxycarbonyl P iperidin-4-ylox y )-4- m ethox y benzoic acid was reacted with 
N-(3-amino-4-methylphenyl)-2-morpholinopyridine-4-carboxamide to give 

25 H-{3-[3-(l-tert-butoxycarbonylpiperidin-4-yloxy)-4-methoxybenzamido]-4^ 

2-morpholinopyridine-4-carboxamide; NMR Snectmm - (DMSOd 6 ) 1 .38 (s, 9H), 1 72 (m 
2H), 1.85 (m, 2H), 2.21 (s, 3H), 3.15 (m, 2H), 3.5 (t, 4H), 3.76 (m, 6H), 3.83 (s, 3H), 4.41 (m 
IH), 6.84 (d, IH), 6.87 (d, IH), 7.01 (s, IH), 7.16 (d, IH), 7.37 (m, IH), 7.44 (d, IH) 7 57 
(m, 2H), 8.03 (d, IH), 8.21 (d, IH), 9.8 (s, IH), 10.22 (s, IH); Ma^Spectrum: M + H* 646. 

30 The product so obtained was treated with trifluoroacetic acid using an analogous 

procedure to that described in the second paragraph of Example 26. There was thus obtained 
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the title compound; NMR Spectrum : (DMSOd 6 ) 1.44 (m, 2H), 1.86 (m, 2H), 2.19 (s, 3H), 
2.45 (m, 2H), 2.97 (m, 2H), 3.42 (t, 4H), 3.7 (t, 4H), 3.82 (s, 3H), 4.38 (m, 1H), 7.05 (d, 1H), 
7.07 (d, 1H), 7.21 (m, 2H), 7.57 (m, 3H), 7.78 (d, 1H), 8.13 (d, 1H), 9.75 (s, 1H), 10.3 (s, 1H); 
Mass Spectrum : M+fT 546. 
5 The 3-(l -tert-butoxycarbonylpiperidin-4-yloxy)-4-methoxybenzoic acid used as a *~ 

starting material was obtained by the reaction of N-tert-butoxycarbonyl-4-hydroxypiperidine 
and ethyl 3-hydroxy-4-methoxybenzoate ( J, Amer. Chem. Soc . 1953, 75, 2630-2631) using 
an analogous procedure to that described in the portion of Example 26 which is concerned 
with the preparation of starting materials. There was thus obtained the required starting 
10 material as a solid; NMR Spectrum : (DMSOd 6 ) 1.2 (s, 9H), 1.5 (m, 2H), 1.85 (m, 2H), 3.18 
(m, 2H), 3.64 (m, 2H), 3.81 (s, 3H), 4.48 (m, 1H), 7.05 (d, 1H), 7.48 (m, 1H), 7.58 (m, 1H); 
Mass Spectrum : M-H* 350. 

Example 29 

15 N-{3-[4-(l-tert-butoxycarbonylpiperidin-4-yIoxy)benzamido]-4-inethyIphenyI}- 
2-morpholinopyridine-4-carboxamide and 

N-[4-methyl-3-(4-piperidin-4-yloxybenzamido)phenyl]-2-morphoIinopyridine- 
4-carboxamide 

Using an analogous procedure to that described in the first paragraph of Example 26, 
20 4-( 1 -tert-butoxycarbonylpiperidin-4-yloxy)benzoic acid was reacted with 

N-(3-amino-4-methylphenyl)-2-morpholinopyridine-4-carboxamide for 48 hours. The 
reaction product was purified by column chromatography using a 3: 1 mixture of isohexane 
and ethyl acetate as eluent. There was thus obtained N- { 3 - [4-( 1 -tert-butoxvcarbony lpiperidin- 
4-yloxy)benzamido]-4-methylphenyl}-2-morpholinopyridine-4-carboxamide; NMR 
25 Spectrum : (DMSOd 6 ) 1.4 (s, 9H), 1.52 (m, 2H), 1.92 (m, 2H), 2.18 (s, 3H), 3.19 (m, 2H), 3.51 
(t, 4H), 3.65 (m, 2H), 3.7 (t, AH), 4.66 (m, 1H), 7.09 (m, 3H), 7.23 (m, 2H), 7.55 (m, 1H), 
7.53 (m, 2H), 7.77 (d, 1H), 7.93 (d, 2H) 5 8.26 (d, 1H), 9.7 (s, 1H), 10.27 (s, 1H); Mass 
Spectrum : M+H + 616. 

The product so obtained was treated with trifluoroacetic acid using an analogous 
30 procedure to that described in the second paragraph of Example 26. The excess of 

trifluoroacetic acid was evaporated. The residue was dissolved in water and basified to pHIO 
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by the addition of aqueous sodium hydroxide solution. The resultant precipitate was extracted 
into methylene chloride. The organic solution was washed with water, dried over magnesium 
sulphate and evaporated. The material so obtained was purified by column chromatography 
using increasingly polar mixtures of methylene chloride and methanol and then a 90:9:1 
5 mixture of methylene chloride, methanol and a a saturated aqueous ammonium hydroxide- 
solution as eluent. The oil so obtained was triturated under diethyl ether. The solid so 
obtained was washed with diethyl ether and dried under vacuum at 60°C. There was thus 
obtained the second title compound: NMR Spectrum : (DMSOd 6 ) 1.46 (m, 2H), 1.95 ( m , 2H), 
2-18 (s, 3H), 2.55 (m, 2H), 2.94 (m, 2H), 3.5 (t, 4H), 3.7 (t, 4H), 4.51 (m, 1H), 7.03 (d, 2H), ' 
10 7.09 (d, 1H), 7.21 (m, 2H), 7.53 (m, 2H), 7.77 (d, 1H), 7.92 (d, 2H), 8.26 (d, 1H), 9.7 (s, 1H), 
10.26 (s, 1H); Mass Spectrum - M+H* 516. 

The 4-(l-tert-butoxycarbonylpiperidin-4-yloxy)ben2oic acid used as a starting material 
was obtained as follows :- 

Using an analogous procedure to that described in the second paragraph of the portion 
15 of Example 26 which is concerned with the preparation of starting materials, 

N-tert-butoxycarbonyl-4-hydroxypiperidine was reacted with ethyl 4-hydroxybenzoate and 
the crude reaction product was purified by column chromatography on silica using 
increasingly polar mixtures of methylene chloride and methanol as eluent. The product so 
obtained was hydrolysed with sodium hydroxide using an analogous procedure to that 
20 described in the third paragraph of the portion of Example 26 which is concerned with the 
preparation of starting materials. There was thus obtained the required starting material; 
NMR Spectrum : (DMSOd 6 ) 1.38 (s, 9H), 1.51 (m, 2H), 1.9 (m, 2H), 3.15 (m, 2H), 3.64 (m, 
2H), 4.65 (m, 1H), 7.03 (d, 2H), 7.84 (d, 2H); Mass Spectrum : M+1T 322. 

25 Example 30 

N-{4-methyl-3-[4-(2-methylthiazol-4-ylmethoxy)benzamidoJphenyl}- 
2-morpholinopyridine-4-carboxamide 

Using an analogous procedure to that described in the first paragraph of Example 26, 
4-(2-methylthiazol-4-ylmethoxy)benzoic acid was reacted with N-(3-amino-4-methylphenyl)- 
30 2-morpholinopyridine-4-carboxamide. The reaction product was purified by column 

chromatography on silica using a 97:3 mixture of methylene chloride and methanol as eluent. 



BNSDOCID: <WO 0018738A1J_> 



WO 00/18738 



- 105- 



PCT/GB99/03144 



There was thus obtained to give the title compound; NMR Spectrum : (DMSOd 6 ) 2.2 (s, 3H), 
2.44 (s, 3H) ? 3.5 (t, 4H), 3.7 (t, 4H), 5.19 (s, 2H), 7.1 1 (m f 3H), 7.23 (m, 2H), 7.4 (t ? 2H), 7.54 
(m, 3H), 7.68 (d, 1H), 7.78 (d, 1H), 7.96 (d, 2H), 8.24 (d, 1H), 9.73 (s, 1H), 10.27 (s, 1H); 
Mass Spectrum : M+H" 544. 
5 The 4-(2-methylthiazol-4-ylmethoxy)benzoic acid used as a starting material was " 

obtained as follows :- 

A mixture of 4-chloromethyl-2-methylthiazole (13.3 g), ethyl 4-hydroxybenzoate 
(10 g), potassium carbonate (24.9 g) and DMA (200 ml) was stirred and heated to 80°C for 
1 8 hours. The mixture was cooled to ambient temperature and poured into water (1300 ml). 

10 The resultant precipitate was isolated and dried. There was thus obtained ethyl 

4-(2-methylthiazol-4-ylmethoxy)benzoate (15.34 g); NMR Spectrum : (DMSOd 6 ) 1.38 (t, 3H) 5 
2.74 (s, 3H), 4.35 (m, 2H), 5.2 (s, 2H), 7.01 (d, 2H), 7.15 (s, 1H), 7.99 (d, 2H). 

A mixture of the material so obtained, sodium hydroxide pellets (3.33 g), water (8 ml) 
and ethanol (300 ml) was stirred at ambient temperature for 1 8 hours. Water (50 ml) was 

15 added and the bulk of the ethanol was evaporated. The residue was acidified to pH4 by the 
addition of IN aqueous hydrochloric acid solution. The precipitate was isolated and dried. 
There was thus obtained the required starting material (13.23 g); NMR Spectrum : (DMSOd 6 ) 
2.63 (s, 3H), 5.17 (s, 2H) 5 7.09 (d, 2H), 7.58 (s, 1H), 7.87 (d, 1H), 12.58 (br s, 1H). 



20 Example 31 

Using an analogous procedure to that described in Example 7, the appropriate 
N-[3-(3-hydroxybenzamido)-4-methylphenyl]heteroarylcarboxamide was reacted with the 
appropriate alkyl chloride to give the compounds described in Table VI. 

Table VI 

25 




30 
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No. 


R 4 


Q' 


Note 


1 


j -(2-pipendinoethoxy) 


2-morpholinopyrid-4-yl 


a 


2 


j-(3-piperidinopropoxy) 

A ST J J 


^-iiiurpnonnopyrici-4-yJ 


b 


3 


^-(2-pyrrohdin- 1 -ylethoxy) 


2-morpholinopyrid-4-yl 


c 


4 


3-(2-diethylaminoethoxy) 


2-morpholinopyrid-4-yl 


d 


5 


j-[2-G^-methylpyrrolidin-2-yl)ethoxy] 


2-morpholinopyrid-4-y] 


e 


6 

^Jotes 


3-(N-methyIhomopiperidin-4-yloxy) 


2-morpholinopyrid-4-yI 


f 



a) The product gave the following data : NMR (DMSOd 6 ) 1 .35 (m, 2H), 1 .46 (m, 4H), 
2.19 (s, 3H), 2.42 (t, 4H), 2.65 (t, 2H), 3.5 (t, 4H), 3.69 (t, 4H), 4.15 (t, 2H), 7.12 (m, 2H), ' 
7.23 (d, 2H) S 7.42 (t ; 1H), 7.55 (m, 3H), 7.78 (d, 1H), 8.24 (d, 1H), 9.84 (s, 1H), 10.28 (s, lH); 
5 Mass M+H 544. 

TheN-[3-(3-hydroxybenzamido)-4-methylphenyl]-2-morpholinopyridine- 
4-carboxamide used as a starting material was prepared as follows :- 

3-Benzyloxybenzoyl chloride [obtained by the reaction of 3-benzyloxybenzoic acid 
(1 -7 g) and oxalyl chloride (0.77 ml) using a conventional procedure] was added to a stirred 
1 0 mixture of N-(3-amino-4-methylphenyl)-2-morpholinopyridine-4-carboxamide (1 .94 g), 
pyridine (1 .05 ml) and methylene chloride (45 ml) and the reaction mixture was stirred at 
ambient temperaturefor 18 hours. The precipitate so obtained was isolated and dried. There 
was thus obtained N-P-O-benzyloxybenzamidoH-methylphenylJ^-morpholinopyridine- 
4-carboxamide as a solid (2.95 g); NMR (DMSOd 6 ) 2.21 (s, 3H), 3.64 (d, 4H), 3.75 (d, 4H), 
15 5.18 (s, 3H), 7.22 (m, 3H), 7.4 (m, 6H), 7.57 (m, 4H), 7.81 (s, 1H), 8.21 (d, 1H), 9.9 1H), 
10.53 (s, 1H); Mass M+rT523. 

A mixture of the material so obtained, 10% palladium-on-carbon (0.3 g) and methanol 
(450 ml) was stirred under an atmosphere of hydrogen gas for 18 hours. The mixture was 
filtered and the filtrate was evaporated. The residue was purified by column chromatography 
20 on silica using a 9:1 mixture of methylene chloride and methanol as eluent. There was thus 
obtained the required starting material (1.2 g); NMR (DMSOd 6 ) 2.19 (s, 3H), 3.49 (t, 4H), 3.7 
(t, 4H), 6.95 (m, 1H), 7.09 (d, 1H), 7.3 (m, 4H), 7.4 (d, 1H), 7.57 (m, 1H), 7.78 (d, 1H), 8^24 
(d, 1H), 9.67 (s, 1H), 9.78 (s, 1H), 10.27 (s, 1H); Mass M+H + 433. 
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b) The product gave the following data : NMR (DMSOd 6 ) 1 .36 (d, 2H), 1 .46 (m, 2H), 
1.86 (m, 2H), 2.19 (s, 3H), 2.39 (m ? 6H), 3.5 (t, 4H), 3.69 (t, 4H), 4.04 (t, 2H), 7.1 1 (m, 2H), 
7.22 (m, 2H), 7.41 (t, 1H), 7.54 (t. 3H), 8.23 (d, 1H), 9.86 (s, 1H), 10.28 (s, 1H); Mass M+H 
558. 

5 c) The product gave the following data : NMR (DMSOd 6 ) 1 .65 (m, 4H), 2.19 (s, 3Hf, 
2.82 (t, 2H), 3.51 (t, 4H), 3.69 (t, 4H), 4.15 (t, 2H), 7.1 (m, 2H), 7.23 (m, 2H), 7.41 (t, 1H), 
7.53 (m, 3H), 7.78 (s, 1H), 8.23 (d, 1H), 9.83 (s, 1H), 10.27 (s, 1H); Mass M+H 530. 

d) The product gave the following data : NMR (DMSOd 6 ) 0.96 (t, 6H), 2. 1 9 (s, 3H), 2.57 
(m, 4H), 2.79 (t, 2H), 3.5 (t, 4H), 3.69 (t, 4H), 4.08 (t, 2H), 7.1 (m, 2H), 7.22 (d, 2H), 7.41 (t, 

10 1H), 7.53 (m, 3H), 7.77 (d, 1H), 8.25 (d, 1H), 9.83 (s, 1H), 10.28 (s, 1H); Mass M+H 532. 

e) The reaction product was purified by column chromatography on silica using 
increasingly polar mixtures of methylene chloride and methanol as eluent The product of 
Example 31(5) so obtained gave the following data : NMR (DMSOd 6 ) 1.6 (m, 4H), 1.88 (m, 
1H), 2.07 (m, 2H), 2.19 (s, 3H), 2.29 (s, 3H), 2.98 (m, 1H), 3.54 (t, 4H), 3.73 (t, 4H), 4.14 (m, 

15 2H), 7.1 1 (m, 2H), 7.25 (m, 2H), 7.47 (m, 4H), 7.82 (s, 1H), 8.31 (d, 1H), 9.89 (s, 1H), 10.3 
(s, 1H); Mass M+H 544. 

f) On further elution of the chromatography column referred to in Note e) immediately 
above, an isomeric product was obtained. The product of Example 31(6) so obtained gave the 
following data : NMR (DMSOd 6 ) 1.62 (m, 1H), 1.84 (m, 3H), 2.14 (m, 2H), 2.19 (s, 3H), 2.28 

20 (s, 3H), 2.62 (m, 4H), 3.53 (t, 4H), 3.71 (t, 4H) r 4.71 (m, 1H), 7.12 (m, 2H), 7.24 (m, 2H), 
7.46 (m, 4H), 7.8 (s, 1H), 8.29 (d, 1H), 9.86 (s, 1H), 10.3 (s, 1H); Mass M+H 544. 

Example 32 

N-[2-methyl-5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]-3-(4-methylpipcrazin- 
25 l-yl)-2-nitrobenzamide 

In an analogous procedure to that described in Example 1 5, N-[2-methyl- 
5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]-3-chloro-2-nitrobenzamide was reacted 
with 1 -methylpiperazine to give the title compound; NMR Spectrum : (DMSOd 6 ) 2.84-2.89 
(m, 4H), 2.92-3.08 (m, 4H), 3.58-3.61 (m, 4H), 3.81-3.84 (m, 4H), 6.95 (d, 1H) 7.09 (s, 1H), 
30 7.10 (d, 1H), 7.41-7.44 (m, 2H), 7.53 (d, 1H), 7.76 (d, 1H), 7.96 (s, 1H), 8.04 (s, 1H), 8.3 (d, 
1H); Mass Spectrum : M+H* 560. 
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TheN-[2-methyl-5<2-moipholinopyrid-4-ylcarbonylamino)phenyl]-3-chloro- 
2-nitrobenzamide used as a starting material was prepared as follows :- 

Oxalyl chloride (0.377 ml) was added dropwise to a stirred mixture of 3-chloro- 
2-nitrobenzoic acid (0.726 g), DMF (a few drops) and methylene chloride (25 ml) which had 
5 been cooled to 0°C. The mixture was allowed to warm to ambient temperature and was " 
stirred for 5 hours. The mixture was evaporated. The residue was dissolved in methylene 
chloride (10 ml) and was added dropwise to a stirred mixture of N-(3-amino-4-methylphenyl)- 
2-morpholinopyridine-4-carboxamide (0.933 g), triethylamine (1.12 ml) and methylene 
chloride (25 ml). The mixture was stirred at ambient temperature for 16 hours. The resultant 
10 precipitate was isolated, washed in turn with water, methylene chloride and diethyl ether and 
dned under vacuum at 40°C. There was thus obtained the required starting material (1 13 g)- 
IME^ctrum: (DMSOd 6 ) 2.2 (s, 3H), 3.49-3.53 (m, 4H), 3.69-3.73 (m, 4H), 7 1 (d IH) ' 
7.18-7.24 (m, 2H), 7.58 (d, IH), 7.68-7.78 (m, 2H), 7.58 (d, IH), 7.68-7.78 (m, 2H), 7.84-8.0 
(m, 2H), 8.25 (d, IH); Mass Snectmm M+H* 496 and 498. 

15 

Example 33 

N-[2- m ethyl-5-(2-morpholinopyrid-4-ylcarbonylamino)phenyI)-2-an,ino- 
3-(4-methylpi P erazin-l-yl)benzamide 

In an analogous procedure to that described in Example 16, N-[2-methyl- 
20 5-(2-morph 0 linopyrid-4-ylcarbonylamino)phenyl]-3-(4-methylpiperazin-l-yl)- 

2-nitrobenzamide was reduced catalytically to give the title compound; Ma^Spectrum- 
M+H + 530. ' 

Example 34 

25 N-I2-methyl-5-(2-morphoIinopyrid-4- y Icarbonylamino)phenyI]- 
5-(3-dimethylaminopropylamino)-2-nitrobenzamide 

In an analogous procedure to that described in Example 15, N-[2-methyl- 
5-(2-morpholinopyrid-4-ylcarbonylam^^^^ 

with 3-dimethylaminopropylamine to give the title compound; NMR Snectn, m - (DM SOd ) 
30 1.6-1.72 (m, 2H), 2.12 (s, 6H), 2.22-2.28 (m, 5H), 3.2-3.25 (m, 2H), 3.5-3.54 (m, 4H) 3 69- 
3.73 (m, 4H), 6.65-6.68 (m, 2H), 7.04 (d, IH), 7.2 (d, IH), 7.25 (d, IH), 7.29 (t, IH), 7 68 (d 
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1H), 8.84 (s, 1H), 8.0 (d, 1H), 8.26 (d, 1H), 9.82 (s, 1H), 10.34 (s, 1H); Mass Spectrum : 
M+IT 562. 

Example 35 

5 N-[2-methyI-5-(2-morpholinopyrid-4-ylcarbonyIamino)phenyl]-2-amino- ~~ 
5-[N-(3-methylaminopropyI)-N-niethylamino]benzamide 

In an analogous procedure to that described in Example 16. N-[2-methyl- 
5-(2-morpholinopyrid«4-ylcarbonylamino)phenyl]-5-[N-(3-methylaminopropyl)- 
N-methylamino]-2-nitrobenzamide was reduced catalytically to give the title compound; 
10 NMR Spectrum : (DMSOd 6 ) 1.57-1.62 (m, 2H) 5 2.2 (s, 3H), 2.25 (s, 3H), 2.47-2.5 (m, 2H), 
2.77 (s, 3H), 3.19-3.23 (m, 2H), 3.5-3.54 (m, 4H), 3.69-3.73 (m, 4H) ? 5.6 (s, 2H) 5 6.68 (d, 
1H), 6.82 (d, 1H), 7.04 (s, 1H), 7.1 (d, 1H), 7.2-7.23 (m, 2H), 7.54 (d, 1H), 7.83 (d, 1H), 8.26 
(d, 1H), 9.75 (s, 1H), 10.28 (s ? 1H); Mass Spectrum : M+I-T 532. 

The N-[2-methyl-5-(2-moipholinopyrid-4-ylcarbonylamino)phenyl]-5-[N-(3- 
15 methylaminopropyl)-N-methylamino]-2-nitrobenzamide used as a starting material was 
prepared as follows :- 

In an analogous procedure to that described in Example 15, N-[2-methyl- 
5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]-5-chloro-2-nitrobenzamide was reacted 
with N-(3-methylaminopropyl)-N-methylamine to give the required starting material; NMR 
20 Spectrum : (DMSOd 6 ) 1.61-1.74 (m, 2H), 2.35 (s, 3H), 2.26 (m, 3H), 2.38-2.44 (m, 2H), 3.09 
(s, 3H), 3.5-3.55 (m, 6H), 3.7-3.74 (m, 4H), 6.78 (s, 1H), 6.84 (d, 1H), 7.14 (d, 1H), 7.21 (d, 
IH), 7.27 (s, 1H), 7.6 (d, 1H), 7.9 (s, 1H), 8.04 (d, 1H), 8.27 (d, IH), 9.83 (s, IH), 10.55 (s, 
1H); Mass Spectrum : M+H + 562. 

25 Example 36 

N-{4-methyl-3-[4-(2-methylthiazol-4-ylmethoxy)benzamido]phenyI}dibenzofuran- 
4-carboxamide 

4-(2-Methylthiazol-4-ylmethoxy)benzoic acid (0.095 g) was added to a stirred mixture 
ofN-(3-amino-4-methylphenyI)dibenzofuran-4-carboxamide (0.12 g), diisopropyethyllamine 
30 (0.2 ml), 2-(7-azabenzotriazol-l-yl)-l,l,3,3-tetramethyluronium hexafluorophosphate(V) 
(0.134 g) and methylene chloride (22 ml) and the mixture was stirred at ambient temperature 
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for 16 hours. The mixture was evaporated and the residue was purified by column 
chromatography on an ion exchange column (isolute SCX column) using initially a 1 : 1 
mixture of ethyl acetate and methanol and then a 99:1 mixture of methanol and a saturated 
aqueous ammonium hydroxide solution as eluent. The product so obtained was triturated 
5 under ethyl acetate. There was thus obtained the title compound (0.05 1 g); NMR Snecfmm - 
(DMSOd 6 ) 2.25 (s, 3H), 2.65 (s, 3H), 5.2 (s, 2H), 7.15 (d, 2H), 7.25 (d, 1H), 7.4-7.65 (m, 5H), 
7.8-7.9 (m, 3H), 7.98 (d, 2H), 8.2 (d, 1H), 8.35 (d, 1H), 9.8 (d, 1H), 10.4 (s, 1H); Mass 
Spectrum : M+FT548. 

The N-(3-amino-4-methylphenyI)dibenzofuran-4-carboxamide used as a starting 
10 material was prepared as follows :- 

Dibenzofuran-4-carboxylic acid (1 g) was added to a stirred mixture of 4-methyl- 
3-nitroaniline (0.717 g), diisopropylethylamine (1.64 ml), 2-(7-azabenzotriazol-l-yl). 
1,1,3,3-tetramethyluronium hexafluorophosphate(V) (1 .79 g) and methylene chloride (50 ml) 
and the mixture was stirred at ambient temperature for 16 hours. The mixture was evaporated 
1 5 and the residue was partitioned between methylene chloride and a saturated aqueous sodium 
bicarbonate solution. The organic phase was dried over magnesium sulphate and evaporated. 
The residue was triturated under isohexane and the resultant solid was isolated. There was 
thus obtained N-(4-methyl-3-nitrophenyl)dibenzofuran-4-carboxamide (1.22 g); NMR 
Spectrum: (DMSOd 6 ) 7.4-7.6 (m, 4H), 7.8 (d, 1H), 7.9 (d, 1H), 7.98 (d, 1H), 10.78 (s, 1H); 
20 Mass Spectrum - M+fT 347. 

A mixture of the material so obtained, iron powder (1 .97 g), glacial acetic acid 
(0.72 ml), ethanol (36 ml) and water (3.6 ml) was stirred and heated to 100°C for 5 hours. 
The reaction mixture was cooled to ambient temperature and water was added. The resultant 
mixture was basified to pH9 by the addition of solid sodium carbonate and filtered. The 

25 filtrate was evaporated and the residue was partitioned between ethyl acetate and water. The 
organic phase was dried over magnesium sulphate and evaporated. The residue was triturated 
under isohexane and the resultant solid was isolated. There was thus obtained N-(3-amino- 
4-methylphenyl)dibenzofuran-4-carboxamide (1.07 g); NMR Spectrum - (DMSOcU 2. 05 (s. 
3H), 4.9 (s, 2H), 6.85 (m, 2H), 7.18 (s, 1H), 7.4-7.6 (m, 3H), 7.75-7.85 (m, 2H), 8.2 (d, 1H), 

30 8.3 (d, 1H), 10.03 (s, 1H); Mass Spectrum : 
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Example 37 

N-{3-I3-(N-isopropylpiperidin-4-y^^ 
4-carboxamide 

Oxalyl chloride (0.34 ml) was added to a stirred mixture of 3-(N-isopropylpiperidin-4- 
5 yloxy)benzoic acid (0.782 g), DMF (2 drops) and methylene chloride (20 ml) which had teen 
cooled in an ice bath. The resultant mixture was stirred at ambient temperature for 
4 hours. The mixture was evaporated and the 3-(N-isopropylpiperidin-4-yloxy)benzoyl 
chloride so obtained was dissolved in methylene chloride (20 ml). 

Triethylamine (0.48 ml) was added to a stirred mixture of a portion (10 ml) of the acid 

10 chloride solution, N-(3-amino-4-methylphenyl)dibenzofiiran-4-carboxamide (0.36 g) and 
methylene chloride (10 ml) and the resultant solution was stirred at ambient temperature for 
16 hours. The mixture was evaporated and the residue was partitioned between methylene 
chloride and a saturated aqueous sodium bicarbonate solution. The organic phase was washed 
with a saturated aqueous sodium chloride solution, dried over magnesium sulphate and 

1 5 evaporated. The residue was purified by column chromatography on silica using increasingly 
polar mixtures of methylene chloride and methanol as eluent. The material so obtained was 
dissolved in acetone and reprecipitated by the addition of isohexane. There was thus obtained 
the title compound (0.06 g); NMR Spectrum : (DMSOd 6 ) 1.0 (d, 6H), 1.55-1.7 (m r 2H), 1.9- 
2.05 (m, 2H), 2.2 (s, 3H), 2.3-2.45 (m, 2H), 2.7-2.8 (m, 3H), 4.4-4.5 (m, 1H), 7.15 (m, 1H), 

20 7.25 (d, 1H), 7.4-7.65 (m, 7H), 7.8-7.9 (m, 3H), 8.2 (d, 1H), 8.35 (m, 1H), 9.9 (s, 1H); Mass 
Spectrum : M+H + 562. 

The 3-(N-isopropylpiperidin-4-yloxy)benzoic acid used as a starting material was 
prepared as follows 

Diethyl azodicarboxylate (2.26 g) was added dropwise to a stirred mixture of 
25 N-isopropyl-4-hydroxypiperidine ( Helv. Chim. Acta , 1966, 46, 693; 1.57 g), ethyl 

3 -hydroxy benzoate (1.66 g), triphenylphosphine (3.4 g) and THF (40 ml) which had been 
cooled to 0°C. The mixture was stirred at ambient temperature for 42 hours. The solvent was 
evaporated and the residue was partitioned between ethyl acetate and 2N aqueous 
hydrochloric acid. The aqueous phase was washed with ethyl acetate, basified to pHIO by the 
30 addition of solid potassium carbonate and extracted with diethyl ether. The organic extract 
was dried over magnesium sulphate and evaporated to give ethyl 3-(N-isopropypiperidin- 
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4-yloxy)ben2oate as an oil (1.53 g); NMR Spectrum - ( CDC1 3 ) 1.06 (d, 6H), 1.38 (t, 3H), 1.8 
(m, 2H), 2.07 (m, 2H), 2.41 (m, 2H), 2.72 (m, 1H), 2.78 (m, 2H), 4.38 (m, 2H), 7.08 (m] 1H), 
7.32 (t, 1H), 7.57 (d, 1H), 7.62 (d, 1H). The oil so obtained was dissolved in diethyl ether 
(20 ml) and a 1M solution of hydrogen chloride in diethyl ether (12 ml) was added. The 
5 resultant precipitate was isolated to give ethyl 3-(N-isopropypiperidin-4-yloxy)benzoate " 
hydrochloride salt (1.55 g). 

Sodium hydroxide (0.48 g) was dissolved in water (5 ml) and the solution was added 
to a solution of ethyl 3-(N-i SO propypiperidin-4-yloxy)benzoate hydrochloride salt (1.55 g) in 
ethanol (10 ml). The mixture was stirred at ambient temperature for 24 hours. The mixture 

10 was evaporated and the residue was dissolved in water (12 ml). A 1M aqueous hvdrochloric 
acid solution (12 ml) was added and the mixture was evaporated. The residue was triturated 
under methanol. Soluble material was reisolated and triturated under methylene chloride. 
The resultant solid was isolated and dried. There was thus obtained the required starting 
material as a colourless solid (0.84 g); NMR Spectrum: (DMSOd 6 ) 1.22 (d, 6H), 2.3 (m, 4H) 

15 3.3 (m, 5H), 4.7 (m, 1H), 7.2 (m, 1H), 7.4 (m, 1H), 7.5 (m, 2H), 1 1.08 (m, 1H); Mass ' 
Spectrum : M+H + 264. 



Example 38 

N-{3-[3K4-methyIp^^ 
20 4-carboxamide 

Diisopropylethylamine (0.4 ml) was added to a stirred mixture of N-(5-amino- 
2-ethylphenyl)-3-(4-methylpipera Z in-l-ylmethyl)benzamide (0.2 g), dibenzofuran- 
4-carboxylic acid (0.133 g), 2-(7-a 2a ben 20 tria 2 ol-l-yl> U ,3,3-tetramethyl U ronium 
hexafluorophosphate(V) (0.22 g) and methylene chloride (10 ml) and the mixture was stirred 

25 at ambient temperature for 1 6 hours. The mixture was evaporated and the residue was 

partitioned between methylene chloride and a saturated aqueous sodium bicarbonate solution. 
The organic phase was dried over magnesium sulphate and evaporated. The residue was 
purified by column chromatography on silica using increasingly polar mixtures of methylene 
chloride and methanol as eluent. The material so obtained was dissolved in acetone and 

30 reprecipitated by the addition of isohexane. There was thus obtained the title compound 
(0-164 g); NMR Spectrum : (DMSOd 6 ) 1.15 (t, 3H), 2.25 (s, 3H), 2.35-2.5 (m, 8H), 2.6 (m 
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2H), 3.55 (s, 2H), 7.3 (d, 1H), 7.4-7.6 (m, 5H), 7.65 (m, 1H), 7.8-7.9 (m, 5H), 8.2 (d, 1H), 
8.35 (d, 1H), 9.95 (s, 1H), 10.43 (s, 1H); Mass Spectrum : M+PT 547. 

The N-(5«amino-2-ethylphenyl)-3-(4-methylpiperazin-l-ylmethyl)benzamide used as a 
starting material was prepared as follows :- 
5 3-Chloromethylbenzoyl chloride (1 1 .93 g) was added to a stirred mixture of 2-ethyl- 

5-nitroaniline (10 g), triethylamine (17.3 ml) and methylene chloride (283 ml) and the 
resultant mixture was stirred at ambient temperature for 1 6 hours. The mixture was 
evaporated. Methylene chloride was added to the residue and the resultant precipitate was 
isolated and washed in turn with IN aqueous hydrochloric acid, a saturated aqueous sodium 
10 bicarbonate solution and diethyl ether. There was thus obtained 3-chloromethyl-N-(2-ethyl- 
5-nitrophenyl)benzamide (11.14 g); NMR Spectrum : (DMSOd 6 ) 2.77 (m, 2H), 4.05 (s, 2H), 
7.5-7.6 (m, 2H), 7.65-7.7 (m, 1H), 7.95-8.0 (m, 1H), 8.05-8.1 (m, 2H), 8.25 (s, 1H), 10.26 (s, 
1H). 

1-Methylpiperazine (4.27 ml) was added to a stirred mixture of the material so 

15 obtained, potassium carbonate (9.7 g) and acetone (500 ml) and the mixture was heated to 
reflux and stirred for 6 hours. The resultant solution was evaporated and the residue was 
dissolved in methylene chloride. The organic solution was washed with a saturated aqueous 
sodium bicarbonate solution, dried over magnesium sulphate and evaporated. There was thus 
obtained N-(2-ethyl-5-nitrophenyl)-3-(4-methylpiperazin-l-ylmethyl)benzamide (9.69 g); 

20 NMR Spectrum : (DMSOd 6 ) 1.2 (t, 3H), 2.15 (s, 3H), 2.3-2.5 (m, 8H), 2.8 (m, 2H), 3.75 (s, 
2H), 7.4-7.6 (m, 3H), 7.8-7.9 (m, 2H), 8.05 (m, 1H), 8.3 (s, 1H), 10.13 (s, 1H); Mass 
Spectrum : M+H + 383. 

Iron powder (14.1 7 g) was added to a stirred mixture of the material so obtained, 
ethanol (260 ml), water (26 ml) and glacial acetic acid (5.2 ml). The resultant mixture was 

25 stirred and heated to reflux for 8 hours. The mixture was cooled to ambient temperature and 
basified to pH9 by the addition of solid sodium carbonate. The resultant mixture was filtered 
and the filtrate was evaporated to dryness. The residue was partitioned between ethyl acetate 
and water. The organic phase was dried over magnesium sulphate and evaporated. There was 
thus obtained N-(5-amino-2-ethylphenyl)-3-(4-methylpiperazin-l-ylmethyl)benzamide (7.2 

30 g); NMR Spectrum : (DMSOd 6 ) 1 .05 (t, 3H), 2.15 (s, 3H), 2.2-2.5 (m, 10H), 3.5 (s, 2H), 4.9 (s, 
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2H), 6.45 (m, 1H), 6.55 (d, 1H), 6.9 (d, 1H), 7.4-7.5 (m, 2H), 7.8-7.9 (m, 1H), 9.6 (s, 1H); 
Mass Sp ectrum - 353. 

Example 39 
5 Pharmaceutical compositions 



as 



The following illustrate representative pharmaceutical dosage forms of the invention 
defined herein (the active ingredient being termed "Compound X"). for therapeutic or 

DDhvlaCtic Use in humane- 



prophylactic use in humans: 

10 (a) Tablet I , U1 

mg/tablet 

Compound X j 0Q 

Lactose Ph.Eur ]82 75 

Croscarmellose sodium j 2 q 

Maize starch paste (5% w/v paste) 2.25 

15 Magnesium stearate 3 q 

(b) Tablet II . UI , 

mg/tablet 

Compound X 50 

Lactose Ph.Eur.. 



20 



223.75 

Croscarmellose sodium 6 q 

Maize starch 15 Q 

Polyvinylpyrrolidone (5% w/v paste) 2.25 

Magnesium stearate 3 q 



25 (c) Tablet III m/tkU 

mg/tablet 

Compound X j Q 

Lactose Ph.Eur 93 25 

Croscarmellose sodium 4 0 

Maize starch paste (5% w/v paste) o.75 

30 Magnesium stearate 10 
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Cd) Capsule mg/capsule 

Compound X 10 

Lactose Ph.Eur 488.5 

Magnesium 1.5 

5 

(e) Injection I (50 mg/ml) 

Compound X 5.0% w/v 

1M Sodium hydroxide solution 15.0% v/v 

0. 1M Hydrochloric acid (to adjust pH to 7.6) 

10 Polyethylene glycol 400 4.5% w/v 

Water for injection to 100% 

(f) Injection II (10 mg/ml) 
Compound X 1 .0% w/v 

1 5 Sodium phosphate BP 3.6% w/v 

0. 1M Sodium hydroxide solution 1 5.0% v/v 

Water for injection to 100% 

(g) Injection III (1 mg/ml, buffered to pH6) 
20 Compound X 0.1% w/v 

Sodium phosphate BP 2.26% w/v 

Citric acid 0.38% w/v 

Polyethylene glycol 400 3.5% w/v 

Water for injection to 100% 

25 

(h) Aerosol I mg/ml 

Compound X 10.0 

Sorbitan trioleate 1 3.5 

Trichlorofluoromethane 910.0 

30 Dichlorodifluoromethane 490.0 
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(i) Aerosol II 



mg/ml 

Compound X Q 2 

Sorbitan trioleate 



0.27 

Trichlorofluoromethane 70 q 

5 Dichlorodifluoromethane 280 0 

Dichlorotetrafluoroethane 1 094 q 

0) Aerosol III , . 

mg/ml 

Compound X 2 5 

10 Sorbitan trioleate 3 38 

Trichlorofluoromethane 67 5 

Dichlorodifluoromethane 1086 0 

Dichlorotetrafluoroethane 191 6 

15 (k) Aerosol IV . . 

mg/ml 

Compound X 2 5 

Soya lecithin 2 ? 

Trichlorofluoromethane g 7 5 

Dichlorodifluoromethane 1 Qgg q 

20 Dichlorotetrafluoroethane 191 6 

0) Ointment 

ml 

Compound X 40mg 

Ethano1 300 nl 

25 W »- 300 M l 

l-Dodecylazacycloheptan-2-one 50^ 

Propylene glycol to j ^ 

Note 

30 The above formulations may be obtained by conventional procedures well known in 

the pharmaceutical art. The tablets (a)-(c) may be enteric coated by conventional means, for 
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example to provide a coating of cellulose acetate phthalate. The aerosol formulations (h)-(k) 
may be used in conjunction with standard, metered dose aerosol dispensers, and the 
suspending agents sorbitan trioleate and soya lecithin may be replaced by an alternative 
suspending agent such as sorbitan monooleate, sorbitan sesquioleate, polysorbate 80, 
5 polyglycerol oleate or oleic acid. 
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CLAIMS 



1 • An amide derivative of the Formula I 




5 H (CH 2 ) q — Q 2 ! 

wherein R 3 is (l-6C)alkyl or halogeno; 
mis 0, 1,2 or 3; 

R 1 is hydroxy, halogeno, trifluoromethyl, cyano, mercapto, nitro, amino, carboxy, carbamoyl, 
formyl, (l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkoxy, (l-3C)alkylenedioxy, 
10 (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, 
di-[(l -6C)alkyl]amino, (1 -6C)alkoxycarbonyl, N-(l -6C)alkylcarbamoyl, 
N,N-di-[(I-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (l-6C)alkanoylamino, 

N-(l-6C)alkylsulphamoyI J N,N-di-[(l-6C)alkyl] S ul P hamoyl,(l-6C)alkanesulphonyl^ 
N-(l-6C)alkyl-(l-6C)alkanesulphonylamino, halogeno-(l -6C)alkyl, hydroxy-(l-6C)alkyl, 
15 (l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino- 

(l-6C)alkyl, di-[(l-6C)alkyl]amino-(l-6C)alkyl, carboxy-(l-6C)alkyl, (l-6C)alkoxycarbonyl- 
(l-6C)alkyl, carbamoyl-(l-6C)alkyl,N-(l-6C)alkylcarbamoyl-(l-6C)alkyl, 
&N-di-[(l-6C)alkyl]carb^^ 

(l-6C)alkoxy-(2-6C)alkoxy, cyano-(l-6C)alkoxy, carboxy-(l-6C)alkoxy, 
20 (l-6C)alkoxycarbonyl-(l-6C)alkoxy, carbamoyl-(l-6C)alkoxy, N-(l-6C)alkyIcarbamoyl- 
(l-6C)alkoxy, N,N-di-[(l-6C)alkyl]carbamoyl-(l-6C)alkoxy, amino-(2-6C)alkoxy, 
(l-6C)alkylamino-(2-6C)alkoxy, di-[(l-6C)dkyl]amino-(2-6C)alkoxy, halogeno- ' 

(2-6C)alkylamino,hydroxy-(2-6C)alkylamino,(l-6C)alkoxy-(2-6C)alkylamino, 
cyano-(l -6C)alkylamino, carboxy-(l -6C)alkylamino, (1 -6C)alkoxycarbonyl- 
25 (l-6C)alkylami no , carbamoyl-(l-6C)alkylamino.. N-(l-6C)alkylcarbamoyl-(l-6C)alkylamino, 
N,N-di-[(l-6C)alkyl]carbamoyl-(l-6C)alkylamino, amino-(2-6C)alkylamino, 
(l-6C)alkylamino-(2-6C)alkylamino, di-[(l-6C)alkyl]amino-(2-6C)alkylamino, 
mi-6C)alkyl-halogeno-(l-6C)alkylamino,N-(l-6C)alkyl-hydroxy-(2-6C)alkylaniino, 
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N-(l -6C)alkyI-( 1 -6C)alkoxy-(2-6C)alkylamino, N-( 1 -6C)alkyl-cyano-( 1 -6C)alkylamino, 
N-( 1 -6C)aIky l-carboxy-( 1 -6C)alky lamino, N-( 1 -6C)alky l-( 1 -6C)alkoxycarbony 1- 
( 1 -6C)alkylamino, N-( 1 -6C)alky 1-carbamoy l-( 1 -6C)alkylamino, N-( 1 -6C)alkyl- 
N-( 1 -6C)alkylcarbamoyl-( 1 -6C)alkylamino, N-( 1 -6C)alkyl-N,N-di-[( 1 -6C)alkyl]carbamoyl- 
5 (l-6C)alky lamino, N-(l-6C)alkyl-amino-(2-6C)alkylamino ? N-(l-6C)alkyl-(l-6C)alkylamino- 
(2-6C)alkyIamino, N-(l-6C)alkyl-di4(l-6C)alkyl]amino-(2-6C)alkylamino, 
halogeno-(2-6C)alkanoylamino, hydroxy-(2-6C)alkanoylamino, (1 -6C)alkoxy- 
(2-6C)aIkanoylamino, cyano-(2-6C)alkanoylamino, carboxy-(2-6C)alkanoylamino, 
(l-6C)alkoxycarbonyl-(2-6C)alkanoy lamino, carbamoyI-(2-6C)alkanoylamino, 

10 N-(1 -6C)alkylcarbamoyl-(2-6C)alkanoylamino, N,N-di-[(l-6C)alkyl]carbamoyl- 

(2-6C)alkanoylamino, amino-(2-6C)alkanoy lamino, (1 -6C)alkylamino-(2-6C)alkanoy lamino 

or di-[(l -6C)alkyl]amino-(2-6C)alkanoylamino, 

or R 1 is aryl, aryl-(l-6C)alkyl, aryl-(l-6C)alkoxy, aryloxy, arylamino, 

N-( 1 -6C)alkyl-ary lamino, ary !-( 1 -6C)alky lamino, N-( 1 -6C)alky 1-ary !-( 1 -6C)alkylamino, 

15 aroylamino, arylsulphonylamino, N-arylsulphamoyl, aryl-(2-6C)alkanoylamino, heteroaryl, 
heteroaryl-(l-6C)alkyl, heteroaryloxy, heteroaryl-(l-6C)alkoxy, heteroarylamino, 
N-(l -6C)alkyl-heteroary lamino, heteroaryl-(l -6C)aIky lamino, N-(l -6C)alkyl-heteroaryl- 
(l-6C)alky lamino, heteroarylcarbony lamino, heteroarylsulphonylamino, 
N-heteroarylsulphamoyl, heteroaryl-(2-6C)alkanoylamino, heterocyclyl, heterocyclyl- 

20 (l-6C)alkyl, heterocyclyloxy, heterocyclyl-(l-6C)alkox\\ heterocyclylamino, N-(l-6C)alkyl- 
heterocyclylamino, heterocyclyl-( 1 -6C)alky lamino, N-(l -6C)alkyl-heterocyclyl- 
( 1 -6C)alkylamino, heterocyclylcarbony lamino, heterocycly lsulphony lamino, 
N-heterocyclylsulphamoyl or heterocyclyl-(2-6C)alkanoyIamino, and wherein any aryl, 
heteroaryl or heterocyclyl group in a R 1 substituent may optionally bear 1 or 2 substituents 

25 selected from hydroxy, halogeno, (l-6C)alkyl, (l-6C)alkoxy, carboxy, (l-6C)alkoxycarbonyl, 
N-(l-6C)aIkylcarbamoyl, N 5 N-di-[Cl-6C)alkyl]carbamoyl ; (2-6C)alkanoyl, amino, 
(l-6C)alkylamino, di-[(l-6C)alkyl]amino, halogeno-(I-6C)alkyl, hydroxy-(l-6C)alkyl, 
(l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino- 
(l-6C)alkyl, di-[(l-6C)alkyl]amino-(l-6C)alkyl, aryl and aryl-(l-6C)alkyl; 

30 p is 0, 1 or 2; 
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R 2 is hydroxy, halogeno, trifluoromethyl, cyano, mercapto, nitro, amino, carboxy, 
(l-6C)alkoxycarbonyl, (l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkoxy, 
(l-6C)alkylamino or di-[(l-6C)aIkyl]amino; 

R 4 is amino, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, amino-(l-6C)alkyl, (l-6C)alkylamino- 
5 (l-6C)aIkyl, di-[(l-6C)alkyI]amino-(l-6C)alkyl, amino-(2-6C)alkoxy, (l-6C)alkylamino- " 
(2-6C)alkoxy, di-[(l -6C)aIkyl]amino-(2-6C)alkoxy, amino-(2-6C)alkylamino, 
(l-6C)aIkylamino-(2-6C)alkylamino,di-[(l-6C)alkyl]amino-(2-6C)alkylamino, 
NKl-6C)alkyl-amino-(2-6C)alkylamino,m^6C)alkyl-(l-6C)alkylamino-(2-6C)alkylamm 
N-(l-6C)alkyl-di-[(l-6C)alkyl]amino-(2-6C)alkylamino,amino-(2-6C)alkanoylamino, 
10 (l-6C)alkylamino-(2-6C)alkanoylamino or di-[(l-6C)alkyl]amino-(2-6C)aIkanoyIammo, 
or R 4 is heteroaryl, heteroaryl-(l-6C)alkyl, heteroaryloxy, heteroaryl-(l-6C)alkoxy, 
heteroarylamino, N-(l-6C)alkyl-heteroarylamino, heteroaryI-(l-6C)alkylamino, 
N-(l -6C)alkyI-heteroaryl-( 1 -6C)alkylamino, heteroarylcarbonylamino, 

heteroarylsulphonylamino,N-heteroarylsulphamoyl,heteroaryl-(2-6C)alkanoylamino, 
15 heteroaryl-(l-6C)alkoxy-(l-6C)alkyl, heteroaryl-(l-6C)alkylamino-(l-6C)alkyl, 

N-(l-6C)aIkyl-heteroaryl-(l-6C)alkylamino-(l-6C)alkyl,heterocyclyl,he^ 
(l-6C)alkyl, heterocyciyloxy, heterocyclyl-(l-6C)alkoxy, heterocyclylamino, N-(l-6C)alkyl- 
heterocyclylamino, heterocy C Iyl-(l-6C)alkylamino, N-(l-6C)alkyl-heterocyclyl- 
(1 -6C)alkyIamino, heterocyclylcarbonylamino, heterocyclylsulphonylamino, 
20 N-heterocyclylsulphamoyl, heterocyclyl-(2-6C)alkanoylamino, heterocyclyl-(l-6C)alkoxy- 

(l-6C)alkyl,heterocyclyl-(l-6C)alkylamino<l-6C)alkylorN-(l-6C)alkyl-heterocycIyl- 
( 1 -6C)alkylamino-( 1 -6C)alkyl, 

and wherein any of the R 4 substituents defined hereinbefore which comprises a CH 2 group 
which is attached to 2 carbon atoms or a CH 3 group which is attached to a carbon atom may 

25 optionally bear on each said CH 2 or CH 3 group a substituent selected from hydroxy, amino, 
(l-6C)alkoxy, (l-6C)alkylamino, di-[(l-6C)alkyl]amino and heterocyclyl, 
and wherein any aryl, heteroaryl or heterocyclyl group in a R 4 substituent may optionally bear 
1 or 2 substituents selected from hydroxy, halogeno, (l-6C)alkyl, (l-6C)alkoxy, carboxy, 
(l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, 

30 (2-6C)alkanoyl, amino, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, halogeno-(l-6C)alkyl, 
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hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, amino-(l-6C)alkyl, 
(l-6C)alkylamino-(l-6C)alkyl, di-[(l-6C)alkyl]amino-(l-6C)alkyl, aryl and aryI-(l-6C)alkyl; 
q is 0 5 1, 2, 3 or 4; and 

Q 2 is heteroaryl, heteroaryloxy, heteroaryl-(l-6C)alkoxy, heteroarylamino, 
5 N-(l-6C)alkyl-heteroarylamino, heteroaryl-(l-6C)alkylamino 5 N-(l-6C)alkyl-heteroaryl- - 
(l-6C)alkylamino, heteroarylcarbonylamino, heteroarylsulphonylamino, 
N-heteroarylsulphamoyl or heteroaryl-(2-6C)alkanoylamino and Q 2 is optionally substituted 
with 1, 2 or 3 substituents selected from hydroxy, halogeno, trifluoromethyl, cyano, mercapto, 
nitro, amino, carboxy, carbamoyl, formyl, (l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, 

10 (l-6C)alkoxy, (l-3C)alkylenedioxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, 

(l-6C)alkylsulphonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, 
N-(l-6C)alkylcarbamoyl, N J N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, 
(2-6C)alkanoyloxy, (l-6C)alkanoylamino, N-(l-6C)alkylsulphamoyl, 
N,N-di-[(l -6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino, N-(l -6C)alkyl- 

15 (1 -6C)alkanesulphony lamino, halogeno-( 1 -6C)alky 1, hy droxy-( 1 -6C)alky 1, ( 1 -6C)alkoxy- 
(l-6C)aIkyl, cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)aIkylamino-(l-6C)alkyl, 
di-[( 1 -6C)alkyl]amino-( 1 -6C)alkyl, carboxy-( 1 -6C)alkyl, ( 1 -6C)alkoxycarbonyl-(l -6C)alkyl, 
carbamoy l-( 1 -6C)alky 1, N-( 1 -6C)alky lcarbamoy l-( 1 -6C)alky 1, 

N,N-di-[(l -6C)aIkyl]carbamoyl-(l -6C)alkyl, halogeno-(2-6C)alkoxy, hydroxy-(2-6C)alkoxy, 
20 ( 1 -6C)alkoxy-(2-6C)alkoxy , cyano-( 1 -6C)alkoxy , carboxy-( 1 -6C)alkoxy , 

( 1 -6C)alkoxycarbonyl-( 1 -6C)alkoxy, carbamoyl-( 1 -6C)alkoxy , N-( 1 -6C)alkylcarbamoyl- 
( 1 -6C)alkoxy, N,N-di-[( 1 -6C)alkyl]carbamoyl-( 1 -6C)alkoxy , amino-(2-6C)alkoxy , 
( 1 -6C)alky lamino-(2-6C)alkoxy , di-[( 1 -6C)alkyl]amino-(2-6C)alkoxy , halogeno- 
(2-6C)alkylamino, hydroxy-(2-6C)alkylamino, (l-6C)alkoxy-(2-6C)a!kylamino, cyano- 
25 ( 1 -6C)alkylamino, carboxy-( 1 -6C)alkylamino, ( 1 -6C)alkoxycarbony l-( 1 -6C)alkylamino, 
carbamoyl-( 1 -6C)alky lamino, N-( 1 -6C)alkylcarbamoyl-( 1 -6C)alkylamino, 
N,N-di-[(l -6C)alkyl]carbamoyI-(l -6C)alkylamino, amino-(2-6C)alky lamino, 
( 1 -6C)alkylamino-(2-6C)alkylamino, di-[(l -6C)alkyl]amino-(2-6C)alkylamino, 
N-(l -6C)alkyl-halogeno^l -6C)alky lamino, N-(l -6C)alkyl-hydroxy-(2-6C)alkylamino, 
30 N-(l-6C)alkyl-(l-6C)alkoxy-(2-6C)alkyIamin^ 

N-(l-6C)alkyl-carboxy-(l-6C)alkylamino, N-(l-6C)alkyl-(l-6C)aIkoxycarbonyl- 
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( 1 -6C)alkylamino, N-( 1 -6C)aIkyl-carbamoyl-( 1 -6C)alkyIamino, N-( 1 -6C)alkyI- 
N-(l-6C)alkyIcarbamoyl-(l-6C)alkylamino,N-(l-6C)alkyl-liN-di-[(l-6C)al 
(l-6C)alkylamino, N-(l-6C)alkyl-amino-(2-6C)alkylamino ) N-(l-6C)alkyl-(l-6C)alkylamino- 
(2-6C)alkylamino,N-(].6C)alkyl-di-[(l-6C)alkyl]amino-(2-6C)alkylamino, 
5 haIogeno-(2-6C)alkanoylamino, hydroxy-(2-6C)alkanoylamino, (l-6C)aIkoxy- 
(2-6C)alkanoylamino, cyano-(2-6C)alkanoylamino, carboxy-(2-6C)alkanoylamino, 
(l-6C)alkoxycarbonyl-(2-6C)alkanoylamino, carbamoyl-(2-6C)alkanoylamino, 
N-(l -6C)alkylcarbamoyl-(2-6C)alkanoylamino, N,N-di-[(l -6C)alkyl]carbamoyl- 

(2-6C)alkanoylamino ; amino-(2-6C)alkanoylamino,(l-6C)alkyIamino-C2-6C)alkanoyl^^ 
10 di-[(l-6C)alkyl]amino-(2-6C)alkanoylamino, aryl, aryl-(l-6C)alkyl, aryI-(l-6C)alkoxy, 
aryloxy, aiylamino, N-(l-6C)alkyl-arylamino, aryl-(l-6C)alkylamino, N-(l-6C)alkyl-aryl- 
(l-6C)alkylamino, aroylamino, arylsulphonylamino, N-arylsulphamoyl, aryl- 
(2-6C)aIkanoyJamino, heteroaiyl, heteroaryl-(l-6C)aIkyl, heteroaryloxy, heteroaiyl- 
(l-6C)alkoxy, heteroarylamino, N-d-eOalkyl-heteroarylamino, heteroaryl-(l-6C)alkylamino, 
15 N-( 1 -6C)alkyl-heteroaryl-( 1 -6C)alkylamino, heteroary lcarbonylamino, 

heteroarylsulphonylamino, N-heteroarylsuIphamoyl, heteroaryl-(2-6C)alkanoylamino, 
heteroaiyl-(l-6C)alkoxy-(l-6C)alkyl,heteroaryl<l-6C)alkylamino-(l-6C)^^^^^ 
N-(l-6C)alkyl-heteroaryl-(l-6C)alkyla m ino-(l-6C)alkyl ) heterocyclyl, heterocyclyl- 
(l-6C)aIkyl, heterocyclyloxy, heterocyclyl-(l-6C)alkoxy, heterocyclylamino, N-(l-6C)alkyl- 
20 heterocyclylamino, heterocyclyl-(l -6C)alkylamino, N-(l -6C)alkyl-heterocyclyl- 
( 1 -6C)aIkyIamino, heterocyclylcarbonylamino, heterocyclylsulphonylamino, 
N-heterocyclylsulphamoyl,heterocyclyl-(2-6C)alkanoylamino, heterocyclyl-(l-6C)alkoxy- 
(l-6C)alkyl,heterocyclyl-(l-6C)alkylamino-(l-6C)alkyl andN-(l-6C)alkyl-heterocyclyl- 
( 1 -6C)alkylamino-( 1 -6C)aIkyl, 

25 and wherein any of the substituents on Q 2 defined hereinbefore which comprises a CH 2 group 
which is attached to 2 carbon atoms or a CH 3 group which is attached to a carbon atom may 
optionally bear on each said CH 2 or CH 3 group a substituent selected from hydroxy, amino, 
(l-6C)alkoxy, (l-6C)alkylamino, di-[(l-6C)alkyl]amino and heterocyclyl, 
and wherein any aryl, heteroaryl or heterocyclyl group in a substituent on Q 2 may optionally 

30 bear 1 or 2 substituents selected from hydroxy, halogeno, (l-6C)alkyl, (l-6C)alkoxy, carboxy, 
(l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, >LN-di-[(l-6C)alkyl]carbamoyl, 



BNSDOCID: <WO_0018738A1_I_> 



WO 00/18738 



PCT/GB99/03144 



-123- 

(2-6C)alkanoyl, amino, (l-6C)alky lamino, di-[(l-6C)alkyl]amino, halogeno-( 1 -6C)alkyl, 
hydroxy-( 1 -6C)alkyl, ( 1 -6C)alkoxy-( 1 -6C)alkyl, cyano-( 1 -6C)alkyl, amino-( 1 -6C)alkyl, 
(l-6C)alkylamino-(l-6C)alkyl, di-[(l-6C)alkyl]amino-(l-6C)alkyl, aryl and aryl-(l-6C)alkyl; 
or a pharmaceutically-acceptable salt or in-vivo -cleavable ester thereof. 

5 . 

2. An amide derivative of the Formula I according to claim 1 

wherein Q 2 is a heteroaromatic 5- or 6-membered monocyclic ring or a 9- or 10-membered 
bicyclic ring with up to five ring heteroatoms selected from oxygen, nitrogen and sulphur 
which bears a basic substituent selected from amino, (l-6C)alky lamino, 

10 di-[(l-6C)alkyl]amino, amino-(l-6C)alkyl, (l-6C)a!kylamino-(l-6C)alkyl, 

di-[(l -6C)alkyl]amino-( 1 -6C)alkyL amino-(2-6C)alkoxy, ( 1 -6C)alkylamino-(2-6C)alkoxy, 
di-[(l-6C)a!kyl]amino-(2-6C)alkoxy, amino-(2-6C)alkylamino, 
(l-6C)alkylamino-(2-6C)alkylamino, di-[(l-6C)alkyl]amino-(2-6C)alkylamino, 
N-( 1 -6C)alkyl-amino-(2-6C)alky lamino, N-( 1 -6C)alkyl-( 1 -6C)alkylamino-(2-6C)alkylamino, 

15 N-(l-6C)alkyl»di-[(l -6C)alkyl]amino-(2-6C)alkylamino, amino-(2-6C)alkanoylamino, 
(1 -6C)alkylamino-(2-6C)alkanoy lamino, di-[( 1 -6C)alkyl]amino-(2-6C)alkanoyIamino, 
heteroaryl, heteroaryl-(l-6C)alkyl, heteroaryl-(l-6C)alkoxy, heterocyclyl, 
heterocyclyl-(l-6C)alkyl and heterocyclyl-(l-6C)alkoxy, and wherein any heteroaryl or 
heterocyclyl group in a basic substituent on Q 2 may optionally bear 1 or 2 substituents 

20 selected from halogeno, (l-6C)aIkyl, (2-6C)alkanoyl, amino, (l-6C)alky lamino and 
di-[(l-6C)alkyl]amino. 

3. An amide derivative of the Formula I according to claim 1 

wherein Q 2 is a heteroaromatic 5- or 6-membered monocyclic ring, a 9- or 10-membered 
25 bicyclic ring or a 13- or 14-membered tricyclic ring each with up to five ring heteroatoms 
selected from oxygen, nitrogen and sulphur which optionally bears 1 , 2 or 3 substituents 
selected from hydroxy, halogeno, trifluoromethyl, cyano, nitro, amino, carboxy, (l-6C)alkyl, 
(l-6C)alkoxy, (l-3C)alkylenedioxy, (l-6C)alky lamino, di-[(l-6C)alkyl]amino and 
(l-6C)alkoxycarbonyl. 

30 

4. An amide derivative of the Formula I according to claim 1 

wherein R 4 is amino, (l-6C)alky lamino, di-[(l-6C)alkyl]amino, amino-(l-6C)alkyl, 
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(l-6C)alkylamino-(l-6C)aIkyl > di-[(l-6C)aIkyl]amino-(l-6C)a^ 
(l-6C)alkylamino-(2-6C)alkoxy, di-[(l-6C)alkyl]amino-(2-6C)alkoxy, amino- 
(2-6C)aIkylamino,(l-6C)alkylamino-(2-6C)alkylamino, di-[(l-6C)alkyl]amino- 

(2-6C)aik y lamino,N-(l-6C)alkyl-amino-(2-6C)alkylamino J N-(l-6C)alkyl-Cl-6C)alkylamin 
5 (2-6C)alkylamino, N-(l-6C)alkyl-di-[(l-6C)alkyl]amino-(2-6C)alkylamino, pyridyl, - 
imidazolyl, pyridyl-(l-6C)alkyl, imidazolyI-(l-6C)alkyl, pyrid y l-(l-6C)alkoxy, imidazolyl- 
(l-6C)alkoxy, pyrrolidinyl, piperidinyl, morpholinyl, piperazinyl, 4-(l-6C)alkylpiperazinyl, 
homopiperazinyl, 4-(l-6C)alkylhomopiperazinyl, 4-(2-6C)alkanoylpiperazinyl, pyrrolidinyl'- 
(l-6C)alkyl, piperidinyl-d-eOalkyl, moipholinyl-(l-6C)alkyI, piperazinyl-(l-6C)alkyl, 
10 4-( 1 -6C)alkyIpiperazinyI-( 1 -6C)alkyl, homopiperazinyl-( 1 -6C)alkyl, 

4-(l-6C)aIkylho m opiperazinyl-(l-6C)alkyl,4-(2-6C)alkanoylpiperazinyl-(l-6C)alkyl, 
pyrrolidinyloxy, piperidinyloxy, l-(l-6C)alkylpiperidinyloxy, pyirolidinyl-(2-6C)alkoxy, 
piperidinyl-(2-6C)alkoxy,morpholinyl-(2-6C)alkox y> piperazinyl-(2-6C)alkoxy, 
4-(l-6C)aIkylpiperaziny]-(2-6C)aIkoxyor4-(2-6C)alkanoylpipera Z inyl-(2-6C)alkoxy 

15 

5. An amide derivative of the Formula I according to claim 1 
wherein R 3 is methyl, ethyl, chloro or bromo; 
misOor 1; 

R' is hydroxy, fluoro, chloro, bromo, trifluoromethyl, cyano, amino, methyl, ethyl, methoxy, 

20 emoxy,methylamino,ethylamino,dimethylaminoordiethylamino; 
pis 0; 

R 4 is amino, methylamino, ethylamino, dimethylamino, diethylamino, methylaminomethyl, 
ethylaminomethyl, dimethylaminomethyl, diethylaminomethyl, 2-aminoethoxy, 
3-aminopropoxy, 2-methylaminoethoxy, 2-ethylaminoethoxy, 3-methylaminopropoxy, 
25 3-ethylaminopropoxy, 2-dimethylaminoethoxy, 2-diethylaminoethoxy, 

3- dimethylaminopropoxy, 3-diethylaminopropoxy, pyridyl, pyridylmethyl, pyridylmethoxy, 
pyrrolidinyl, piperidinyl, morpholinyl, piperazinyl, 4-methylpiperazinyl, 4-acetylpiperazinyl, 
pyrrolidinylmethyl, piperidinylmethyl, morpholinylmethyl, piperazinylmethyl, 

4- methylpiperazinylmethyl, 4-acetylpiperazinylmethyl, piperidinyloxy, 
30 1-methylpiperidinyloxy, 2-(pyrrolidinyl)ethoxy, 3-(pyrrolidinyl)propoxy, 

2-(piperidinyl)ethoxy, 3-(pi P eridinyl)propoxy, 2-(morpholinyl)ethoxy, 
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3-(morpholinyl)propoxy, 2-(piperaziny!)ethoxy, 3-(piperazinyl)propoxy, 
2-(4-methylpiperazinyl)ethoxy, 3-(4-methylpiperazinyl)propoxy, 
2-(4-acetylpiperazinyl)ethoxy or 3-(4-acetylpiperazinyl)propoxy; 
q is 0; and 

5 Q 2 is furyl, thienyl, oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, 
pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, benzofuranyl, indolyl, benzothiophenyl, 
benzoxazolyl, benzimidazolyl, benzothiazolyl, indazolyl, benzoftirazanyl, quinolyl, 
isoquinolyl, quinazolinyl, quinoxalinyl or naphthyridinyl which optionally bears 1 or 2 
substituents selected from hydroxy, fluoro, chloro, trifluoromethyl, cyano, amino, methyl, 
10 ethyl, methoxy, ethoxy, methylenedioxy, methylamino, ethylamino, dimethylamino, 

diethylamino, aminomethyl, methylaminomethyl, ethylaminomethyl, dimethylaminomethyl, 
diethylaminomethyl, 2-hydroxyethoxy, 3-hydroxypropoxy, 2 -methoxy ethoxy, 
2-ethoxyethoxy, 3-methoxypropoxy, 3-ethoxypropoxy, 2-aminoethoxy, 3-aminopropoxy, 

2- methylaminoethoxy, 2-ethylaminoethoxy, 3-methylaminopropoxy, 3-ethylaminopropoxy, 
15 2-dimethylaminoethoxy, 2-diethylaminoethoxy, 3-dimethyIaminopropoxy, 

3- diethylaminopropoxy, pyridyl, pyridylmethyl, pyridylmethoxy, pyrrolidinyl, piperidinyl, 
morpholinyl, piperazinyl, 4-methylpiperazinyl, 4-acetylpiperazinyl, pyrrolidinylmethyl, 
piperidinylmethyl, morpholinylmethyl, piperazinylmethyl, 4-methylpiperazinylmethyl, 

4- acetylpiperazinylmethyl, piperidinyloxy , 1 -methylpiperidinyloxy, 2-(pyrrolidiny l)ethoxy, 
20 3-(pyrrolidinyl)propoxy, 2-(piperidinyl)ethoxy, 3-(piperidinyl)propoxy, 

2- (morpholinyl)ethoxy, 3-(morpholinyl)propoxy, 2-(piperazinyl)ethoxy, 

3- (piperazinyl)propoxy, 2-(4-methylpiperazinyl)ethoxy, 3-(4-methylpiperazinyl)propoxy, 
2-(4-acetylpiperazinyl)ethoxy and 3-(4-acetylpiperazinyl)propoxy; 

or a pharmaceutically-acceptable salt thereof. 

25 

6. An amide derivative of the Formula I according to claim 1 
wherein R 3 is methyl; 

m is 0 or m is 1 and R 1 is hydroxy, fluoro, chloro, amino, methyl, methoxy, methylamino or 
dimethylamino; 
30 each of p and q is 0; 
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R 4 is located at the 3- or 4-position and is selected from dimethylaminomethyl, 
diethylaminomethyl, 2-dimethylaminoethoxy, 2-diethylaminoethoxy, 
3-dimethylaminopropoxy, 3-diethylaminopropoxy, 3-dimethylamino-2-hydroxypropoxy, 
3-diethylamino-2-hydroxypropoxy, 2-aminoethylamino, 3-aminopropylamino, 
5 4-aminobutylamino, 3-methylaminopropylamino, 2-dimethylaminoethylamino, 

2- diethylaminoethylamino, 3-dimethylaminopropylamino, 4-dimethylaminobutylamino, 

3- amino-2-hydroxypropylamino, 3-dimethylamino-2-hydroxypropylamino, 
N-(2-dimemylaminoemyl)-N-methylami^ 

pyrrolidin-l-yl, morpholino, piperidino, piperazin-l-yl, 4-methylpiperazin-l-yl, 
10 4-ethylpiperazin-l-yl, 4-(2-hydroxyethyl)pi P erazin-l-yl, 4-methylhomopiperazin-l-yl, 
piperazin-1 -ylmethyl, 4-methylpiperazin- 1 -ylmethyl, 4-methylhomopiperazin-l-ylmethyl, 
morpholinomethyl, 3-aminopyrrolidin- 1 -ylmethyl, 3-hydroxypyrrolidin- 1 -ylmethyl, 
4-(2-hydroxyethyl)piperazin-l -ylmethyl, piperidin-4-yloxy, l-methylpiperidin-4-yloxy, 

1- benzylpiperidin-4-yloxy, 2-pyrrolidin-l -ylethoxy, 3-pyrrolidin-l-ylpropoxy, 

15 2-piperidinoethoxy, 3-piperidinopropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 

2- piperazin- 1 -ylethoxy, 3-piperazin- 1 -ylpropoxy , 2-(4-methylpiperazin- 1 -yl)ethoxy, 

3- (4-methylpiperazin-l-yl)propoxy, 2-hydroxy-3-pyrrolidin-l-ylpropoxy, 2-hydroxy- 
3-piperidinopropoxy, 2-hydroxy-3-morphoIinopropoxy, piperidin-4-ylamino, 

1- methylpiperidin-4-ylamino, 1 -benzylpiperidin-4-ylamino, 2-pyrrolidin-l -ylethylamino, 
20 3-pyrrolidin-lylpropylamino, 2-morpholinoethylamino, 3-morpholinopropylamino, 

2- piperidinoethylamino, 3-piperidinopropylamino, 2-piperazin- 1 -ylethylamino, 

3- piperazin- 1 -ylpropylamino, 2-(4-methylpiperazin- 1 -yl)ethylamino, 
3-(4-methylpiperazin- 1 -yl)propylamino, 2-(l -methylpyrrolidin-2-yl)ethylamino, 
3-(l-methylpyrrolidin-2-yl)propylamino, 2-dimethylaminoethylaminomethyl, 

25 3-dimethyIaminopropylaminomethyl,3-dimethyIamino-2,2-dimethylpropylaminomethyl, 
2-(l -methylpyrrolidin-2-ylethyl)aminomethyl, 3-pyrrolidin- 1 -ylpropylaminomethyl, 
2-morpholinoethylaminomethyl,3-morpholinopropylaminomethyl, 2-piperazin- 
1-ylethylaminomethyl, 3-(4-methylpiperazin-l-ylpropyl)aminomethyl and 2-pyridylmethoxy; 
and Q 2 is 2-pyridyl, 3-pyridyl or 4-pyridyl which bears a substituent selected from 

30 pyrrolidin-l-yl, 3-hydroxypyrrolidin- 1-yl, 2-hydroxymethylpyrrolidin-l-yl, morpholino, 
piperidino, 4-hydroxypiperidin-l-yl and piperazin-l-yl; 
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or a pharmaceutically-acceptable salt thereof. 

7. An amide derivative of the Formula I according to claim 1 
wherein R 3 is methyl; 
5 m is 0 or m is 1 and R 1 is nitro or amino; 
each of p and q is 0; 

R 4 is located at the 3- or 4-position and is selected from diethylaminomethyl, 
N-(3-dimethylaminopropyl)-N-methylamino, pyrrolidin-l-yl, morpholino, piperidino, 
piperazin-l-yl, 4-methylpiperazin- 1-yl, 4-methylhomopiperazin- 1-yl, pyrrolidin-1 -ylmethyl, 
1 0 piperidinomethyl, morpholinomethy 1, piperazin- 1 -ylmethyl, 4-methy Ipiperazin- 1 -ylmethyl, 
homopiperazin-1 -ylmethyl, 4-methylhomopiperazin- 1 -ylmethyl, 3-aminopyrrolidin- 

1- ylmethyl, 3-hydroxypyrrolidin-l -ylmethyl, 4-(2-hydroxyethyl)piperazin-l -ylmethyl, 
pyrrolidin-3-yloxy, N-methylpyrrolidin-3-yloxy, piperidin-4-yloxy, N-methylpiperidin- 
4-yloxy, N-ethylpiperidin-4-yloxy, N-isopropylpiperidin-4-yloxy, homopiperidin-4-yloxy, 

1 5 N-methylhomopiperidin-4-yloxy, 3-pyrrolidin- 1 -ylpropylaminomethyl, 

2- ( 1 -methylpyrroIidin-2-ylethy l)aminomethyl, 2-morpholinoethylaminomethyl, 

3- morpholinopropylaminomethyl, 3 -(4-methy Ipiperazin- 1 -ylpropyl)aminomethyl, 
pyrid-2-ylmethoxy, thiazol-4-ylmethoxy and 2-methylthiazol-4-ylmethoxy; and 

Q 2 is 2-pyridyl, 3-pyridyl or 4-pyridyl which bears a substituent selected from pyrrolidin-l-yl, 
20 2-hydroxymethylpyrrolidin-l-yl, morpholino and piperidino, and wherein any of the 4 last- 
named substituents may optionally bear 1 or 2 methyl groups, or Q 2 is 2- or 4-dibenzofiiranyl; 
or a pharmaceutically-acceptable salt thereof. 

8. An amide derivative of the Formula I according to claim 1 
25 wherein R 3 is methyl; 

m is 0 or m is 1 and R 1 is nitro or amino; 
each of p and q is 0; 

R 4 is located at the 3- or 4-position and is selected from diethylaminomethyl, 
N-(3-dimethylaminopropyl)-N-methylamino, pyrrolidin-l-yl, morpholino, piperidino, 
30 piperazin-l-yl, 4-methylpiperazin- 1 -yl, 4-methylhomopiperazin- 1 -yl, pyrrolidin- 1 -ylmethyl, 
piperidinomethyl, morpholinomethyl, piperazin- 1 -ylmethyl, 4-methylpiperazin- 1 -ylmethyl, 
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homopiperazin- 1 -y Imethyl, 4-methylhomopiperazin- 1 -ylmethyl, 3-aminopyrrolidin- 
1 -ylmethyl, 3-hydroxypyrrolidin- 1 -ylmethyl, 4-(2-hydroxyethyl)piperazin- 1 -ylmethyl, 
pyrrolidin-3-yloxy, piperidin-4-yloxy, 3-pyrrolidin-l-ylpropylaminomethyl, 
2-(l-methylpyn-olidin-2-ylethyl)aminomethyl, 2-morpholinoethylaminomethyl, 
5 3-morpholinopropylaminomethyl, 3-(4-methylpiperazin-l-ylpropyl)aminomethyI or 
pyrid-2-ylmethoxy; and 

Q 2 is 2-pyridyl, 3-pyridyl or 4-pyridyl which bears a substituent selected from pyrrolidin-l-yl, 
2-hydroxymethylpyrrolidin-l-yl, morpholino and piperidino; 
or a pharmaceutically-acceptable salt thereof. 

10 

9. An amide derivative of the Formula I according to claim 1 
wherein R 3 is methyl; 
each of m, p and q is 0; 

R 4 is located at the 3- or 4-position and is selected from diethylaminomethyl, 
15 4-methylpiperazin-l-yl, morpholinomethyl, piperazin-1 -ylmethyl, 4-methylpiperazin- 
1 -ylmethyl, 4-methylhomopiperazin- 1 -ylmethyl, 3-hydroxypyrrolidin- 1 -ylmethyl, 
pyrrolidin-3-yloxy, piperidin-4-yloxy, N-methylpiperidin-4-yloxy, N-isopropylpiperidin- 
4-yloxy,N-methylhomopiperidin-4-yloxy, 2-(N-methylpyrrolidin-2-yl)ethoxy, 
3-dimethylamino-2,2-dimethylpropyIaminomethylN-(3-dimethylaminopropyl)- 
20 N-methylaminomethyl, 3-morpholinopropylaminomethyl and 2-methylthiazol-4-ylmethoxy; 
and Q 2 is 4-pyridyl which bears a substituent selected from morpholino, piperidino, 
3-methylpiperidin-l-yl and homopiperidin-l-yl, or Q 2 is 4-dibenzofuranyl; 
or a pharmaceutically-acceptable salt thereof. 

25 1 0. An amide derivative of the Formula I according to claim 1 selected from :- 
N-{4-memyl-3-[3-(4-memylpiperazin-l^ 

N-{4-methyl-3-[3-(4-methylpiperazin-l-ylmethyl)benzamido]phenyl}isoxazole- 
5-carboxamide, 

N-[3-(4-diethylaminomethylbenzamido)-4-methylphenyl]-2-morpholinopyridine- 
30 4-carboxamide, 
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N- { 3 - [3 -(4«methy lpiperazi^ 
2-pyrrolidin- 1 -ylpyridine-4-carboxamide, 

N-{3-[3-(4-methylpiperazin-l-ylmethyl)benzamido]-4-methylph 
4-carboxamide, 

5 N-{3-[3-(4-methylhomopiperazin-l-ylmethyl)benzamido]-4-methylphenyl}- ~ 
2-morpholinopyridine-4-carboxamide, 
N-{3-[4-(4~methylhomopiperazin-l-ylm 
2-moipholinopyridine-4-carboxamide, 

N-[3-(3-piperazin- 1 -ylmethylbenzamido)-4-methy lphenyl]-2-morpholinopyridine- 
1 0 4-carboxamide, 

N-{3-[4-(3-hydroxypyrrolidin-l-ylmethyl)benzamido]-4-methylphenyl}- 
2-moipholinopyridine-4-carboxamide, 

N- { 3 - [3 -(3 -py rrolidin- 1 -y Ipropy 1 aminomethy l)benzamido] -4-me thy Ipheny 1 } - 
2-morpholinopyridine-4-carboxamide, 
15 N-{3-[4-(3-morpholinopropylamm^ 
2-morpholinopyridine-4-carboxamide, 
N-[3-(3-diethylaminomethylbenzamido)-4-m 
4-carboxamide, 

N-[3-(4-diethylaminomethyIbenzamido)-4-methylphenyl]-5-morpholinopyridin^ 
20 3-carboxamide, 

N-[3-(4-diethylaminomethylbenzamido)-4-methylphenyl]-2-piperidinopyridine- 
4-carboxamide, 

N- {3-[3-(4-methylpiperazin- 1 -ylmethyl)benzamido]-4-methylphenyl } -2-(3-methyIpiperidin- 
1 -yl)pyridine-4-carboxamide, 
25 N-{3-[3-(4-methylpiperazin-l-ylmethyl)benzamido]-4-methylphenyl}-2-homopiperi 
1 -ylpyridine-4-carboxamide, 

N-[4-methyl-3-(4-morpholinomethylbenzamido)phenyl]-2-morpholinopyridine- 
4-carboxamide, 

N-{3-[3-(3-dimethylamino-2,2-dimethylpropylamm^ 
30 2-morpholinopyridine-4-carboxamide, 
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N-{3-[4-(3-dimethylamino-2 s 2-dimethylpropyIaminomethyl)benzamido]-4-methylphenyl}- 
2-morpho]inopyridine-4-carboxamide, 

N-(3-{4-[N-(3-dimemylaminopropy])-N-methylamino 
2-morpholinopyridine-4-carboxamide, 

5 N-[4-methyl-3-(3-piperidin-4-yloxybenzamido)phenyl]-2-morpho]inopyridine- 
4-carboxamide, 

N-[4-methyl-3-(3-pyrrolidin-3-yloxybenzamido)phenyl]-2-morpholinopyridine- 
4-carboxamide, 

N-{3-[3-(N-methylhomopiperidin-4-yloxy)benzamido]-4-methylphenyl}- 
1 0 2-morpholinopyridine-4-carboxamide, 

N-(3-{3-[2-(N-methylpyrrolidin-2-yl)ethoxy]beiizamido}-4-methylphenyl)- 
2-morpholinopyridine-4-carboxamide, 

N-{4-methyI-3-[4-(2-methylthiazoM 
4-carboxamide and 

15 N-{3-[3K4-m e thylpiperazin-l-ylmethyl)benzamido]-4-methylphenyl}dibenzofuran- 
4-carboxamide; 

or a pharmaceutically-acceptable salt thereof. 



or a 



11. A process for the preparation of an amide derivative of the Formula I, 
20 pharmaceutically.acceptable salt or in^yjyo-cleavable ester thereof, according to claim 1 
which comprises :- 

(a) reacting an aniline of the Formula II 



R 3 




II 

2 



with an acid of the Formula III, or a reactive derivative thereof, 

25 H °2C < CH 2>q Q 2 in 

under standard amide bond forming conditions, wherein variable groups are as defined in 
claim 1 and wherein any functional group is protected if necessary, and: 
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(i) removing any protecting groups; and 

(ii) optionally forming a pharmaceutically-acceptable salt or in-vivo -cleavable 
ester; 

(b) reacting an acid of the Formula V, or an activated derivative thereof, 



5 rv^ 

with an aniline of the Formula VII 




under standard amide bond forming conditions, wherein variable groups are as defined in 
claim 1 and wherein any functional group is protected, if necessary, and: 



(c) for the preparation of a compound of the Formula I wherein R 1 , R 4 or a substituent on 
Q 2 is (l-6C)alkoxy or substituted (l-6C)alkoxy, (l-6C)alkylthio, (l-6C)alkylamino, 

1 5 di-[(l -6C)alkyl]amino or substituted (l-6C)alkylamino, the alkylation, conveniently in the 
presence of a suitable base, of an amide derivative of the Formula I wherein R\ R 4 or a 
substituent on Q 2 is hydroxy, mercapto or amino as appropriate; 

(d) for the preparation of a compound of the Formula I wherein a substituent on Q 2 is 
amino, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, substituted (l-6C)alkylamino, substituted 

20 N-(l-6C)alkyl-(2-6C)alkylamino or a N-linked heterocyclyl group, the reaction, conveniently 
in the presence of a suitable base, of an amide derivative of the Formula I wherein a 
substituent on Q 2 is a suitable leaving group with an appropriate amine; 

(e) for the preparation of a compound of the Formula I wherein R 1 , R 4 or a substituent on 
Q 2 is (l-6C)alkanoylamino or substituted (2-6C)alkanoylamino, the acylation of a compound 



(R 1 ), 




(i) removing any protecting groups; and 

(ii) optionally forming a pharmaceutically-acceptable salt or in-vivo -cleavable 



ester; 
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of the Formula I wherein R 1 , R 4 or a substituent on Q 2 is amino; 

(f) for the preparation of a compound of the Formula I wherein R 1 or a substituent on Q 2 
is (l-6C)alkanesulphonylamino, the reaction of a compound of the Formula I wherein R 1 or a 
substituent on Q 2 is amino with a (l-6C)alkanesuiphonic acid, or an activated derivative 

5 thereof; or - 

(g) for the preparation of a compound of the Formula I wherein R ! or a substituent on Q 2 
is carboxy, carboxy-(l-6C)alkyl, carboxy-(l-6C)alkoxy, carboxy-(l-6C)alkylamino, 
N-(l-6C)alkyl-carboxy-(l-6C)alkylamino or carboxy-(2-6C)alkanoylamino, the cleavage of a 
compound of the Formula I wherein R 1 or a substituent on Q 2 is (l-6C)alkoxycarbonyl, 

10 (l-6C)alkoxycarbonyl-(l-6C)alkyl,(l-6C)alkoxycarbonyl-(l-6C)alkoxy, 

( 1 -6C)alkoxycarbonyI-(l -6C)alkylamino, N-(l -6C)alkyI-( 1 -6C)alkoxycarb6nyl- 
(l-6C)alkylamino or (l-6C)alkoxycarbonyl-(2-6C)alkanoylamino as appropriate. 

12. A pharmaceutical composition which comprises an amide derivative of the Formula I, 
15 or a pharmaceutically-acceptable salt or in^vivo-cleavable ester thereof, according to claim 1 

in association with a pharmaceutically-acceptable diluent or carrier. 

13. The use of an amide derivative of the Formula I, or a pharmaceutically-acceptable salt 
or inryivo-cleavable ester thereof, according to claim 1 in the manufacture of a medicament 

20 for use in the treatment of medical conditions mediated by cytokines. 
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